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This study was carried out for Sako Ltd, a metal manufacturing company. This thesis focuses 
on finding suitable performance measurement indicators for three different stakeholder 
groups in the case company from the purchasing department’s viewpoint. At the moment, 
the Key Performance Indicators for purchasing used in the case company are not strategi-
cally derived, so the performance of the purchasing department is not visible. 
  
The purchasing department needs indicators to measure its performance. The assembly 
unit as an internal customer needs KPIs to be able to follow-up on its internal suppliers’ 
(purchasing) performance and the management needs KPIs to know whether purchasing is 
strategically on track. 
 
The needs, strengths and weaknesses of the current state of performance measurement in 
the case company are approached through the current state analysis. The proposed set of 
KPIs is carried out by collecting best practices from relevant literature and appreciating the 
needs of the stakeholder groups through discussions, interviews and workshops to form the 
conceptual framework of purchasing performance measurement and to support the KPI pro-
posal. The research tackles the weaknesses in performance measurement from three dif-
ferent perspectives, i.e. daily management, strategic and financial. Based on the findings of 
the current state analysis, the study focus is on financial performance measurement, which 
is the main weakness in the case company. 
 
The outcome of this thesis is a proposal of a grounded set of KPIs with recommendations 
on how to finalize the proposal. The proposal serves all three stakeholder groups from three 
perspectives. Also, the identified needs are taken into account by enhancing the strengths 
of the current state and tackling the weaknesses of performance measurement with new 
KPIs. In addition to the new KPIs, the proposal also includes tools and introduces a new 
concept on how to measure and handle raw ERP data to support the overall performance 
assessment. 
 
The outcome of this thesis also increases the efficiency of the assembly and purchasing 
department’s daily work by removing manual work regarding the interpretation and combin-
ing of different listings and tables. 
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1 Introduction 
Successful companies usually have a clear and well-defined strategy. Companies meas-
ure their performance by using different kinds of metrics or indicators to be able to mon-
itor whether the company is strategically on track. If performance is not measured, it is 
challenging to interpret whether development actions have been correct or if there has 
been any progress. For successful companies, it is a common feature that they continu-
ously develop their functions and seek progress. Also, their performance measurement 
is up-to-date and they develop and update their measuring practices to withstand the 
continuous change of the business world. When defining new performance indicators, 
the groundwork should be done properly to get the best benefits out from performance 
measurement. Performance should not be measured for the joy of measuring, it should 
be measured for keeping the stakeholders on track of things. 
 
The performance of different departments in a company can be measured using perfor-
mance indicators. However, there is no one principle for how the measuring is carried 
out; rather it could be, for example, done by measuring time, value, currency, or unit per 
unit. There are several possible indicators available, and the most useful of them is called 
Key Performance Indicators (KPIs). With a well-defined KPI set, it is possible to measure 
the current performance against goals and to understand strengths and weaknesses and 
to improve and develop processes. The most important specification is that the chosen 
indicator provides useful information and it is easily interpretable. 
1.1 Key Concepts 
 
Two central concepts are necessary to understand when performance is measured 
through specific metrics for achieving strategic goals. The first one is Purchasing as a 
function. Purchasing can be divided into two different categories, namely traditional 
purchasing and contemporary purchasing. To clarify, in traditional purchasing a buyer 
sends a request for quotation to selected suppliers and based on the lowest quoted cost, 
places a purchase order and assures the delivery. In contemporary purchasing, the re-
sponsibilities of a buyer are expanded to tactical and strategic decisions with other stake-
holder groups of an organization. Instead of the lowest possible purchase price, the goal 
is to build and maintain long-term relationships with suppliers and ensure the collabora-
tion with the supply chain participants to achieve cost, quality and delivery targets.  
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The second key concept is Key Performance Indicators (KPIs). Performance can be 
measured in many ways, and there are several different indicators to do that. Using too 
many or too complicated indicators can make things difficult, and it is challenging to 
screen the most important information from the raw data. That is why companies identify 
their most important metrics as Key Performance Indicators and use them to measure 
and interpret whether functions are strategically on track.  
 
Indicators could be shown in the form of a chart, percentage, a dial or even a histogram. 
There are no rules as to what the indicator should look like visually. The purpose of the 
indicator or group of indicators is to show valid, coherent and relevant information to its 
reader and to support the interpreter’s decision-making process. This study focuses on 
measuring purchasing performance from the viewpoint of three different stakeholder 
groups which are assembly department, purchasing department, and management.  
1.2 Case Company Background  
 
The case company in this study is Sako Ltd and it is located in Riihimäki, Finland. The 
company is owned by Beretta Ltd, which is the oldest family owned company in the metal 
manufacturing industry in the world. In addition to rifle cartridges, the case company is 
producing bolt action rifles for sporting, recreational and military use. Currently, there are 
310 employees in the Riihimäki plant. 
 
The case company has long traditions in the metal manufacturing industry and assembly. 
The production has evolved from craftsmanship to high-efficiency industry. Currently, 
three main components are manufactured in-house in addition to assembly and testing, 
all other parts and sub-assemblies are subcontracted. The Author is working in the rifle 
business unit as a Purchasing Manager. 
1.3 Business Challenge, Objective, and Outcome  
 
Currently, the Key Performance Indicators used in the case company are not strategically 
derived, so the performance of the purchasing department is not factually visible. There 
is a need for three different sets of KPIs for the stakeholder groups. The purchasing 
department needs indicators to measure its performance, the assembly unit as an 
internal customer needs KPIs to be able to follow-up on its internal suppliers’ 
(purchasing) performance and management needs KPIs to know whether purchasing is 
strategically on track.  
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Unfortunately, strategy derived KPIs for the case context are missing on all three levels, 
which forms the business challenge of this thesis. The purchasing performance 
measurement is in a very significant role when the majority of end product’s parts are 
outsourced. Therefore, all three stakeholder groups are part of purchasing performance. 
 
What this in effect means is that the purchasing department’s true performance cannot 
be objectively measured nor rewarded. Fixing this issue is also a part of the production 
development program approved by the owner, Beretta Group.  
 
This study focuses on finding suitable indicators for three different stakeholders in the 
case company and, in particular, the objective of this study is to propose a grounded 
set of KPIs for the case company that meets the requirements of the three stakeholder 
groups. This study is carried out by collecting best practices from existing literature and 
knowledge and researching the needs of the stakeholder groups through open discus-
sions, interviews and workshops in the Current State Analysis.  
 
The outcome is a proposal of a set of indicators based on the findings of the Current 
State Analysis and Conceptual Framework from the existing knowledge and literature. 
In addition to the proposed set of KPIs, recommendations on how to put them into prac-
tical use are given. 
 
Section 2 describes the research methods and approach and how the data is collected 
and analyzed. Also the plan to ensure validity and reliability is described with a few ref-
erences to literature. Section 3 provides an overview to the current state analysis and 
clarifies the strengths and weaknesses of the identified KPIs at the case company. Sec-
tion 4 introduces the existing knowledge and the case company owner’s best practices 
relating to the topic of this thesis, thus forming the Conceptual Framework of this thesis. 
The proposals for the KPI set is presented in section 5 and the simulation pilot in section 
6 with feedback, validation and recommendations for future. The last section 7, contains 
the final discussion and conclusions with a summary of the thesis. 
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2 Method and Material 
 
This section presents the research method and material that was utilized in this study.  
Firstly, the research approach is described. Secondly, the research design is shown vis-
ually with a flowchart which shows the goal, contents, and outcomes of the different data 
collection phases. In the third sub-section, data collection and analysis are overviewed, 
and it is explained how the data of this study is collected. Finally, the reliability and validity 
plan of this study is explained. 
2.1 Research Approach  
 
When choosing the research approach, it is important to seek if the selected approach 
gives answers to the question at hand. This study is carried out by using the qualitative 
action research approach because it aims to solve current practical problems while 
expanding scientific knowledge of the matter. In action research, the practitioners (in this 
case, the stakeholders) are enabled to investigate and evaluate their work and seek an-
swers to questions like “what am I doing? Do I need to improve anything? If so, what? 
How do I improve it? Why should it be improved?” With the help of existing knowledge 
and practice, new ideas are generated, and the work is improved. (Mcniff & Whitehead, 
2011) 
 
In this case, the problem is practical and scientific knowledge is needed to provide a valid 
proposal. Also, the researcher is closely involved in the process and seeks to have an 
organizational change to improve and study the problem (Baburoglu & Rawn, 1992). 
 
Action research is defined in numerous different ways. One of the most cited is 
(Rapoport, 1970) who defines action research in the following way: 
 
Action research aims to contribute both to the practical concerns of people in an 
immediate problematic situation and the goals of social science by collaboration 
within a mutually acceptable ethical framework. (p.499) 
 
The above quote is also applicable to this study since this study focuses on solving an 
immediate problematic situation for the three different stakeholder groups. The action 
research process used in this study is visually described in Figure 1. It is based on 
Sullivan, Hegney & Francis (2013) and Susman & Evered (1978). 
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Figure 1. The cyclic process of action research approach 
 
As seen in Figure 1, the action research process of this study is visualized as a cyclical 
process. All starts from the diagnosing phase where the Current State Analysis (CSA) is 
carried out and Data 1 is collected. The actions are planned based on the results of the 
CSA and the building of the Conceptual Framework, which in turn, provide tools for build-
ing a grounded set of KPIs to each stakeholder group. 
 
The action is taken with the proposed set of KPIs by using them in the piloting workshops, 
thus forming Data 2. After the phases of the action taking and piloting workshops, the 
actions are evaluated through a simulation which will then form Data 3. After possible 
corrections and re-simulation, the final phase is the lessons learned phase. 
2.2 Research Design 
 
The research design of this study is illustrated in Figure 2. It has been divided into stages, 
data sources, and goals. As mentioned in section 1.3, the business challenge in this 
thesis is that strategy derived KPIs are missing. Therefore, the objective is to propose 
a grounded set of KPIs that meets the requirements of the three stakeholder groups. 
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After defining the business challenge and the objective, the Current State Analysis is 
conducted with the three different stakeholder groups; purchasing, assembly and man-
agement using open-style discussions, group interviews and workshops. Interviews are 
performed without a pre-defined questionnaire but the topic frame and the target of the 
discussions are pre-planned as seen in appendices 5-7. The goal is to clarify what the 
strengths and weaknesses of the KPIs thus identified are. The company has a massive 
data storage from several years, so there is a significant number of different KPIs that 
have been or are currently being used. The CSA forms the first data collection point, 
Data 1. 
 
After conducting the CSA, the goal is to form a Conceptual Framework with the help of 
existing knowledge and benchmarking to the mother company. To achieve a solid set of 
KPIs, possible similarities of performance measuring with the group owner, Beretta Ltd, 
should be taken into notice to add reliability to this study. 
 
 
Figure 2. The research design of this study 
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As seen in Figure 2, the different stages, data sources, and goals of the research design 
of this thesis are emphasized with distinctive coloring; blue, grey and green. The data 
collection points 1, 2 and 3 are highlighted with an orange frame to stages. After data 1, 
the CSA, data collection point number 2 consists of workshops with stakeholder repre-
sentatives. The Conceptual Framework is used to build a proposal of a grounded set of 
KPIs, and they are fine tuned in the workshops with the stakeholder representatives. 
After the workshops, the KPIs are simulated with data from previous years, found in the 
company’s ERP system, and feedback is collected from the same stakeholder repre-
sentatives as in the previous stage. Finally, it is the task of the stakeholder groups to 
validate the proposed set of KPIs. 
2.3 Data Collection and Analysis 
 
This study used data collection in three different points, i.e. Data 1, 2, and 3 marked with 
an orange frame in Figure 2. The first data collection (Data 1) was carried out with the 
CSA, with three different stakeholder groups involved, i.e. purchasing, assembly and 
management. The goal of this data collection was to obtain an accurate view of how 
current KPIs are used and what the weaknesses and strengths of them are. The data 
was collected through personal and group interviews and discussions, and they were 
conducted as many times as necessary to achieve robust and reliable information. The 
discussions and agendas are shown in Table 1 on the next page. The results from data 
collection 1 are described in Section 3, Current State Analysis. 
 
The workshops, interviews and discussions in this study were analyzed with thematic 
analysis, identifying the most important themes and issues and refining them for further 
research with the conceptual framework. 
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Stakeholder group & 
Representatives 
Data  
collection 
point 
Date and 
duration 
Documen-
ted as 
Topics discussed 
Management 
Financial Director, 
Production Controller, 
IT-specialist 
Data 1 Discussion 
21.1.2016, 
60min 
Memo 1. Purchasing KPIs from  
Management’s view 
2. Identified KPIs 
- Relevancy 
- Interpretability 
- Access 
- Usability 
3. Need for new KPIs 
Assembly 
Supervisor, 
Production Manager, 
Production Controller, 
Production Planner 
Assistant 
Data 1 Discussion 
27.1. 2016 
60min 
Memo 1. Purchasing KPIs from  
production’s view 
2. Identified KPIs 
- Strengths 
- Weaknesses 
- Relevancy 
- Usability 
Purchasing 
Purchasing Manager, 
Production Controller, 
Purchasing Coordina-
tor 
Data 1 Workshop 
4.2.2016 
60min 
Memo 1. Identified KPIs 
- Strengths 
- Weaknesses 
- Relevancy 
- Usability 
2. Financial KPIs 
- Existence 
- Future needs 
Assembly 
Supervisor,  
Production Planner 
Assistant 
Data 1 face-to-
face  
meeting 
10.2.2016 
Memo Distortion caused by the 
surface treatment 
 
Table 1. Data 1 Stakeholder interviews 
 
As seen in Table 1, Data 1 collection was performed through discussions, workshops, 
and a face-to-face meeting following the open discussion method. Discussions started 
with mapping and identifying the stakeholder needs and indicators in contrast to pur-
chasing performance measurement to clarify what the KPIs in use are, how they are 
working and what the requirements for a performance measurement are.  
 
After identifying the needs and indicators, the common features such as interpretability, 
relevance, accessibility and usability, where recognized to form an understanding of the 
strengths and weaknesses of an indicator and to clarify the current and identified KPIs 
as thoroughly as possible. The summary of data collection 1 is displayed in Appendix 5, 
and the results are seen in Section 3, Current State Analysis.  
 
The second data collection point (Data 2) was built with the stakeholder groups with the 
help of the Conceptual Framework and mother company’s references. The goal was to 
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have a preliminary proposal set of KPIs. The results from Data 2 are described in section 
5 where they were used to form the preliminary proposal of KPIs. Also, the interviews 
and discussed topics are shown in Table 2. 
 
Stakeholder group 
& representatives 
Data  
collection 
point 
Date and 
duration 
Docu-
men-
ted as 
Topics discussed 
Benchmarking 
Purchasing and  
Supply Chain Di-
rector, Fabbrica 
D’Armi Beretta 
 
Data 2 Meeting 
5.3.2016 
60min 
Memo 1. Focus point of  
purchasing 
- quality vs. price 
2. Identified KPIs in the Mother 
Company 
- reliability 
- interpretability 
3. Needs for new KPIs 
4. Supplier performance evalua-
tion 
Purchasing/ 
Management 
IT specialist 1, 
IT specialist 2, 
Production  
Controller, 
Financial Director 
Data 2 Workshop 
8.3.2016 
60min 
Memo 1. Delivery accuracy calculation 
2. ERP data storage 
- cost savings 
- spend 
- Inventory value 
Assembly 
IT Specialist 
Production Man-
ager 
Data 2 Meeting 
31.3.2016 
60min 
Memo 1. Indicator for surface treatment 
2. Enhancing identified indica-
tors 
Purchasing/ 
Management 
Purchasing  
Manager, 
Purchasing  
Coordinator, 
IT Specialist, 
Production Con-
troller 
Data 2 Workshop 
31.3.2016 
120min 
Memo 1. PPV indicator for cost savings 
- standard cost reliability 
- where to start cost savings 
2. Inventory value 
- value measurement by prod-
uct categories 
3. Shopping basket concept 
4. Service level and delivery  
accuracy formulas 
5. Costs of stockout 
6. ERP-listing to OBI 
 
Table 2. Data 2 Stakeholder interviews 
 
As seen in Table 2, Data 2 collection started from interviewing the author’s colleague 
from the case company owner’s organization to have a benchmarking perspective from 
their way of purchasing performance measurement. The interview started from a general 
level to identify the owner’s key criteria for purchasing, whether price or quality. The 
interview progressed similarly as Data 1 discussions, to clarify the current state and to 
identify the needs, strengths and weaknesses of the case company owner’s purchasing 
performance measurement practices. 
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Data 2 collection continued with internal workshops in the case company with the 
stakeholder representatives. In internal workshops, firstly, the owner’s performance 
measurement practices were introduced to participants following a brief presentation of 
the Conceptual Framework key points. After presenting the interface of the frame to the 
stakeholder representatives, an open-format discussion was carried out to have a mutual 
understanding of the goals to include in the proposal set of KPIs. The workshops (carried 
out on 8 March, 31 March) included, in addition to the delivery accuracy formula 
improvements, suggestions on how to utilize the massive data storage to arrive at 
reliable financial performance such as cost savings, spend, inventory value and which 
would be the most valuable items or products to follow. 
 
An indicator for surface treatment was seen an important indicator as the daily 
management indicator to the assembly department. It also reduces the uncertainty factor 
from other daily management indicators in use. 
 
In the last workshop (31 March), utilizing the data storage took a bigger leap, and there 
was a consensus to use the PPV indicator to allocate the cost savings. Also, the chal-
lenge to filter the massive data was solved. A product breakout by main categories was 
suggested including the shopping basket concept where the most important items from 
product categories form a shopping basket which includes the items to follow financially. 
In the same workshop, service level and delivery accuracy formulas were again in-
spected and decided to propose them as according to the case company owner (service 
level in Table 6, p. 15) and identified user need of delivery accuracy (Table 10, p. 21). 
Costs of stockout calculation were also proposed as a new indicator to support the quality 
department’s claims, and IT is investigating whether it is possible to build. Finally, an 
need identified by the purchasing department was the ERP past due orders listing to be 
moved and automatically sorted to Oracle Business Intelligence (OBI) system which is 
used as a platform for KPIs. 
 
The summary of data 2 workshops is displayed in Appendix 6, and the outcome of data 
2 is a preliminary proposal for a grounded set of KPIs that is listed in Section 5, p. 46.  
 
The third data collection point (Data 3) consisted of the process of Data 2’s simulation 
and feedback. The goal was to have an initial set of KPIs with the help of stakeholder 
group representatives. The results from Data 3 are shown in Section 6. The topics dis-
cussed are presented in the following Table 3 and summarized in Appendix 7. 
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Stakeholder group 
& representatives 
Data  
collection 
point 
Date and 
duration 
Docu-
men-
ted as 
Topics discussed 
Assembly 
IT specialist, 
Product Manager 
Data 3 Workshop 
6.4.2016 
60min 
Memo 1. Surface treatment indicator 
- simulation 
- implementation 
Purchasing/ 
Management 
Purchasing  
Coordinator,  
IT Specialist,  
Production Con-
troller 
Data 3 Workshop 
6.4.2016 
120min 
Memo 1. Timetable for simulations 
- service level 
- delivery accuracy 
- product spend 
- inventory turnover rate 
2. Challenges in the shopping 
basket proposal 
3. Challenges in costs of stock-
out 
Management 
Rifle Business Unit  
Director 
Data 3 face-to-
face  
meeting 
7.4.2016 
20min 
 
Memo 1. Daily management indicators 
for purchasing 
- assembly missing parts 
- pre-assembly missing parts 
Management 
CEO 
Data 3 Discussion 
8.4.2016 
15min 
Memo 1. Service level formula 
2. Presentation of proposals 
Management, 
Purchasing,  
Production 
Representatives 
Data 3 Meeting 
20.4.2016 
60 min 
 
Memo Presentation of initial proposal 
- discussion  
- feedback 
- validation 
 
Table 3. Data 3 Stakeholder interviews 
 
As seen in Table 3, the simulation and feedback phase started from the surface treat-
ment indicator to establish whether it is possible to implement and what it takes. Luckily, 
IT found a solution how to use and implement a check-in/check-out function to have a 
reliable indicator for parts in surface treatment. In the next workshop, a timetable was 
agreed to simulate the proposed updated stakeholder KPIs with old ERP data, such as 
the delivery accuracy and service level for the purchasing, the inventory value by product 
breakout, and the product spend and the inventory turnover rate utilizing the shopping 
basket concept. Also, the issues regarding the shopping basket concept and the cost of 
stockouts were taken into notice. There are some challenges to be solved before the 
reliability to implement is achieved. 
 
In the next two meetings (7.-8 April) new suggestions were made to include in the initial 
proposal daily management indicators for purchasing related to assembly missing parts 
12 
 
and pre-assembly missing parts. The CEO of the company prefers that the supplier ser-
vice level formula should not be similar to the mother company. These were taken under 
investigation before formulating the final proposal. 
 
In the last meeting, the initial proposal was presented to the representatives of the stake-
holder groups and the director of the business unit for feedback, discussion, and valida-
tion. The proposal was already accepted on behalf of the stakeholders participating in 
the workshops. Therefore, the final validation took place on the 20 April 2016. The sum-
mary of the validation is presented in Appendix 8. 
2.4 Validity and Reliability Plan 
 
In research, validity and reliability are used to measure the quality of the work. It could 
be said that they are the two foundation pillars of the study in qualitative research that 
ensure credibility. In this study, firstly, validity and reliability are taken into account during 
the planning phase of the work, and it is carried out throughout the thesis. Evidence trail 
is kept visible by conducting interviews and discussions comprehensively and providing 
comprehensive tables, summaries and appendices what has discussed.  
 
The problem is examined from three different angles from each stakeholder’s view to 
ensure validity. Also, four interviews from various levels of organizational hierarchy are 
carried out, and similar questions are presented for rigorousness. Also, the stakeholder 
groups are involved in the last three stages of the research design, whereas preliminary, 
initial and validation of KPIs are completed. According to Quinton and Smallbone (2006), 
an important point about validity is to make the design approach rigorous enough to 
whoever is assessing your work. In addition to that, the researcher’s thinking should be 
transparent throughout the work and honestly discuss the threats of validity. In this paper, 
it is done in section 7.5.  
 
Lather (1991), wrote about the reconceptualization of validation and identified four types 
of validation, the relevancy of which to this study is described in Table 4. 
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Type of Validation Validation Relation to this Thesis 
1. Triangulation  
(multiple data sources, methods,  
theoretical schemes) 
Benchmarking, more than one stakeholder group, 
informants from different organizational level, mul-
tiple theory sources 
2. Construct Validation 
(recognizing the constructs that exist 
than imposing theories on informants 
or the context) 
Comprehensive interviews, identifying strengths 
and weaknesses of existing metrics, engaging the 
stakeholders 
3. Face Validation 
(when an assessment or test appears 
to do what it claims to do) 
The researcher himself is involved through his 
position; simulation is used in “real life.” 
4. Catalytic Validation  
(engages participants toward knowing 
reality to transform it) 
Stakeholders are engaged and agitated through 
Current State Analysis 
 
Table 4. Four types of validation and their relation to this study. Conducted from (Lather, 1991) 
 
As seen in Table 4, the four types of validation are all related to this study and the com-
mon factor of all types is engaging others in the process and making the research trans-
parent. It also obliges the researcher to triangulate his view from different perspectives, 
which increases the validity of the study. 
 
Reliability is the second pillar of credibility. One assessment of reliability, according to 
Quinton and Smallbone (2006), is if the research would be repeated by someone else, 
the same findings an outcome are be obtained. In this case, it is seen as a threat, be-
cause the outcome and the findings could be different if this research is conducted in a 
different time or different surroundings. In fact, Quinton & Smallbone (2006) came up 
with the same conclusion in their paper if the definition is used in business and manage-
ment research.  
 
Finally, this study is a part of a bigger production development program required by the 
owner so that the outcome will also be reviewed by the top management. To sum up, 
the objective and the research question is clear, research approach is appropriate for 
the question, the expected outcome is well defined and the process is conducted with 
systematic data collection and analyzing. Therefore, the research meets the require-
ments of trustworthiness (Baxter, 2008). 
 
This section presented the chosen research approach and the reasons it is applicable in 
this thesis. The research design was visualized with a flowchart to give details of the 
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stages, data sources, and goals of the research design and data collection points. In the 
third subsection, the data collection and analysis was explained with the help of tables 
1, 2 and 3. Finally, the reliability and validity plan of this study was described. 
 
In the next section, the current state of purchasing performance measurement and iden-
tified KPIs in the case company are analyzed with a presentation of the strengths, weak-
nesses and identified user needs. 
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3 Current State Analysis of Purchasing Performance Measurement in the 
Case Company 
 
This section analyzes the current state of the identified Key Performance Indicators in 
purchasing from the view of three case company stakeholder groups. First, the focus is 
on how the case company measures its performance currently, what the perspectives in 
purchasing performance measurement and the identified KPIs in each stakeholder group 
are. Second, the analysis concentrates on determining how the mother company 
measures its purchasing performance and how it is influencing the case company.  
 
After the background sub-sections, user needs are identified from all stakeholder groups 
through interviews and the identified user needs are then compared to the current status. 
Finally, the strengths and weaknesses of the KPIs identified are listed, and a summary 
is presented, which is shown in Table 10. 
3.1 Overview of the Case Company Performance Measurement Practises 
 
Performance measurement began to take a bigger role in the case company after the 
Beretta acquisition in the year 2000. The mother company has been constantly following 
numbers from the financial side (profit, costs, cash flow, and personnel) in addition to 
production volumes and productivity, on a monthly basis. Since only three main compo-
nents are manufactured in-house and the sales are rapidly increasing, the outsourced 
quantities and amounts are increasing yearly. Consequently, purchasing performance 
measuring is now in a bigger role due to increased spending. At the moment, purchasing 
performance is measured, but strategically defined Key Performance Indicators are 
missing in all three stakeholder levels. 
 
Currently, purchasing performance measurement is divided into three different perspec-
tives: financial, daily management and strategic. There is plenty of data from all these 
perspectives in the company’s *ERP, OBI and IT databases. This thesis is tackling all of 
those perspectives from the viewpoint of the key stakeholder groups to find out how they 
are measuring purchasing performance in their operations at the moment. The overview 
of the identified Key Performance Indicators is listed in the following Table 5. 
 
 
*ERP stands for Enterprise Resource Planning 
*OBI stands for Oracle Business Intelligence system  
*WO stands for Work Order 
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Identified purchasing KPI perspectives 
Stakeholder Financial Daily management Strategical 
Assembly 
No need for  
an indicator  
1. *WOs that are missing parts, 
2. WOs than can be assembled, 
3. Products missing parts, 
4. Assembly missing parts 
No defined  
indicator 
Purchasing 
No defined  
indicator 
1. Past due orders 
2. Assembly missing parts 
 
3. TOP10 supplier de-
livery accuracy, 
4. Total supplier  
delivery accuracy 
Management 
No defined  
indicator 
No need for an indicator 1. TOP10 supplier de-
livery accuracy, 
2. Total supplier  
delivery accuracy 
 
Table 5. Overview of identified purchasing KPIs divided into perspectives 
 
As seen in Table 5, the identified purchasing KPIs are divided into three different 
perspectives that are highlighted with blue coloring. The stakeholders are on the left side, 
in grey.  
 
As seen, the stakeholder groups follow many indicators. The Table also shows some 
performance measuring perspectives have not had a defined indicator. However, it 
should be highlighted that a stakeholder does not have to measure performance from 
every perspective if it is not providing extra value to its function. For example, a financial 
performance indicator does not provide any essential information to the assembly de-
partment supervisor. His job is to secure daily assembly, and the financial information is 
hardly helpful there. Similarly, the management does not need daily management tools 
for purchasing. The daily management indicator from purchasing actions does not give 
any valuable information on how to run the company. 
 
To summarize, the assembly department is a function with an objective to achieve the 
daily production volume target. That is why the financial indicator is not important. In daily 
management, three important indicators are available from the Oracle Business Intelli-
gence (OBI) system. The listings update automatically and show the Work Orders (WOs) 
that are missing parts and WOs that can be assembled. The indicator is a numerical 
quantity. Also, a summary of product categories that are missing parts is provided.  
The purchasing department has no financial indicator defined, although the data is avail-
able from the case company database. Daily management indicators are in use, to help 
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the department’s internal customer, i.e. assembly. Strategic indicators are supplier de-
livery accuracies divided in TOP 10 supplier delivery accuracy and total delivery accu-
racy of suppliers.  
 
Obviously, the management is currently following purchasing financial numbers but not 
with explicitly defined indicators. The data for financial purchasing indicators would be 
available, but it is scattered in different IT systems and raw data. As said earlier, there is 
no need for a daily management purchasing indicator for management. Strategic indica-
tors that the management is following are the same supplier delivery accuracy indicators 
that the purchasing department is using. 
3.2 Overview of The Owner’s KPI Requirements 
 
The Purchasing and Supply Chain Director of Fabbrica D’armi Beretta were interviewed 
to clarify how they measure their purchasing performance and to add a benchmarking 
point of view to this study. Regarding the field of industry, the quality of the parts is play-
ing a very significant role in the owner’s factory. If parts are out of tolerance, the end 
product could be hazardous to its user. Additionally, the mother company is measuring 
purchasing performance with six different metrics, which are overviewed below in Table 
6 and explained more thoroughly in section 4.1. 
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The owner’s identified KPIs 
Performance Indicator Explanation 
1. Supplier Quality trend [PPM], 
monthly. (quantity & value) 
A histogram where the difference between non-conform 
quantity and incoming quantity is calculated and displayed 
as PPM indicator. Measured also by value. 
2. Non-conformances allocation, 
[%] 
A table where non-conformances are displayed from in-
coming inspection and assembly lines.  
3. Supplier service level  
[%], weekly 
A percentage histogram where the back order quantity is 
divided by required quantity. Followed on weekly basis 
4. Supplier cost analysis, trend 
A table which indicates the trend and the variance (∆) from 
average annual purchase price with item and product  
category Breakout to forecasted price 
5. Cost savings, parts 
The variance (∆) of purchased part total cost multiplied by 
the quantity accepted. 
6. Cost savings, products 
A. The variance (∆) of internal cost of the product. 
B. The variance (∆) of external cost of the product. 
 
Table 6. The owner’s identified purchasing KPIs 
 
As seen in Table 6, where the identified purchasing KPIs are listed with an explanation, 
the supplier quality is measured with two different indicators. Parts per Million (PPM) 
indicator from incoming parts by the quantity and by value, displayed to two different 
histograms which are followed on a monthly basis. In addition to supplier quality indica-
tor, the non-conformant parts are allocated and followed from two separate locations, in 
reception inspection, and in the manufacturing area. 
 
The service level of a supplier is followed on a weekly basis by the following formula: 
 
1 −
𝑏𝑎𝑐𝑘 𝑜𝑟𝑑𝑒𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
𝑏𝑎𝑐𝑘 𝑜𝑟𝑑𝑒𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 + 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑞𝑡𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
 
 
The supplier is given a timeframe of one week to deliver the parts and the service level 
percentage is calculated from the back order quantity at the end of the week divided by 
the back order quantity at the end of the week + required quantity in the period. 
 
Financial performance is followed with three different indicators; supplier costs analysis 
and two different cost savings calculations. In supplier cost analysis, the variance (∆) of 
part prices is collected throughout the year to the ERP system and compared to the 
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forecasted price. All the collected data is possible to group by item or by product category 
with the annual trend.  
 
Cost savings are collected with two different calculations. Firstly from the parts, the var-
iance (∆) is calculated from min/max purchase price and then multiplied by the accepted 
quantity. Secondly from the products, cost savings variance is divided by internal and 
external variance, whereas internal cost is activities happening in-house and external 
costs are purchase price and logistics. This indicator was said to have some reliability 
issues because the ERP system is calculating the average price of products. Hence, it 
requires manual work from the purchasing and controller personnel to have reliability at 
an acceptable level.  
 
All things considered, the owner has similar challenges as the case company with pur-
chasing performance measurement; there is an enormous amount of data in several 
different IT systems, and KPIs have to be defined to conform to the company strategy, 
and it just has to be done. At the moment, the owner has focused on quality perspective 
when measuring purchasing performance, because increasing supplier quality has at the 
moment their focus of interest. The Owner’s Purchasing and Supply Chain Director en-
capsulated the challenge fittingly in a Data 2 interview: 
 
You just have to make the decision what indicator or feature you are following. The 
huge amount of raw data does not give you answers. 
 
Data 2: Interviewee, Beretta Purchasing & Supply Chain Director 
 
In the case company, the level of supplier quality and the quality of parts are already at 
the required level. Therefore, they are not the focus when measuring performance. 
3.3 Identifying User Needs (Assembly + Purchasing + Management) 
 
According to Data 1 interviews as seen in Table 5, acknowledged clarifications and sim-
plifications are necessary regarding stakeholders’ indicators, and some user needs do 
not have an equivalent indicator. The identified user needs are put in Tables by one 
stakeholder group at a time, starting from Assembly user needs in Table 7. 
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Identified assembly user needs 
Performance Indicator Identified user need 
1. WOs that are missing parts 
What is the week that a WO is planned for assembly? 
No indicator for parts that are in surface treatment! 
2. WOs that can be assembled No indicator for parts that are in surface treatment! 
3. Products that are missing parts 
Good summary with similar information than in indicator 
n:o 1  
4. Assembly missing parts A comprehensive listing of parts that are late. 
 
Table 7. Assembly department needs for indicators 
 
As seen in the above Table 7, where the identified KPIs are listed in grey followed by the 
identified user need, there are two additional user needs (indicator number 1 and number 
2) for the identified assembly purchasing indicators. The listing “work orders that are 
missing parts” is not showing the assembly week. The production planner assistant de-
scribes what this does to her daily work: 
 
Sometimes it is really frustrating to cross-examine work orders that are missing the 
parts with another listing from another system just to find out what is the week 
when the work order is planned to assemble 
 
Data 1: Interviewee, Production planning assistant 
 
In addition, there is no indicator available if the outsourced parts are in surface treatment, 
although they seem to be available in the listing “work orders that can be assembled”. 
The material flow regarding the surface treatment is clarified in Figure 3. 
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Figure 3. Material flows from reception to assembly 
 
As seen in Figure 3, where the surface treatment material flow is highlighted in red, a 
detour is formed when parts are routed to surface treatment. The problem is that nothing 
indicates how many parts are in surface treatment, whether they are in process or if they 
have been delivered to be processed. The parts are in the inventory. Hence, ERP indi-
cates that they have arrived and have been received, and they are available in the listing 
“WOs that can be assembled”. The assembly supervisor describes the “black hole” as 
follows: 
 
Sometimes parts are just missing and after checking the late status, reception sta-
tus and manually search for the parts, it clears out that they are in the “to surface 
treatment” shelf. The surface treatment is a kind of a black hole what eats the parts. 
 
Data 1: Interviewee, Assembly Supervisor 
 
 
Secondly, the identified user needs from the purchasing stakeholder’s view are de-
scribed in Table 8. 
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*OBI stands for Oracle Business Intelligence system 
 Identified purchasing user needs 
Performance Indicator Identified user need 
1. Past due orders 
Indicator is not available from OBI, retrieved from ERP to ex-
cel. Another Business unit’s parts and spare parts in the same 
listing 
2. Assembly missing parts No need for improvement  
3. TOP 10 supplier delivery  
accuracy 
Calculation is done by purchase order line, does not take into 
account partially delivered orders deliveries 
4. Total supplier delivery  
accuracy 
Calculation is done by purchase order line, does not take into 
account partially delivered orders deliveries 
 
All financial indicators are missing.  
Occasional need for inventory value, total spend,  
inventory turnover time with product split and cost savings 
 
Table 8. The purchasing department needs for indicators.  
 
As seen in Table 8, where the identified KPIs are listed in grey followed by the user 
needs, Past due orders are available from ERP, but they are not in the OBI system that 
is used to present and visualize indicators. Also, there are other business units’ parts in 
the listing in addition to spare parts.  
 
Supplier delivery accuracies are calculated by PO line which distorts the actual delivery 
accuracy. For example, if 9,900 parts are received from one 10,000pcs PO line, then the 
delivery accuracy is 0% for that delivery even though the exact delivery accuracy was 
99%. Data 1 interviews revealed two critical user needs, i.e. missing indicators from the 
financial perspective. The data is available but not in an easily retrievable format. These 
needs are occasionally needed by the owner or by an auditor, and they have to be 
collected manually. Importantly, there is not an indicator to show how much cost savings 
the purchasing department has achieved.  
 
The third and final stakeholder user needs are listed on the next page in Table 9. 
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Identified management user needs 
Performance Indicator Identified user need 
1. TOP 10 supplier delivery  
accuracy 
No identified user needs 
2. Total supplier delivery 
accuracy 
No identified user needs 
 
Supplier service level would be an excellent addition to sup-
plier delivery accuracy 
 
All financial indicators are missing.  
Occasional need for inventory value, total spend, inventory 
turnover time with product split and cost savings 
 
Table 9. Management’s needs for indicators 
 
As seen in Table 9, where the identified KPIs are listed in grey followed by the identified 
user needs, the same delivery accuracy indicators as in Table 8 were seen informative 
enough, though the purchasing stakeholder group had additional needs regarding them. 
Additionally, the management stakeholder group saw the service level as an indicator to 
measure supplier performance from another angle, as the Production Controller ex-
pressed in Data 1 interview. 
 
Service level would tell more from a supplier’s performance in addition to delivery 
accuracy. To have a good comparison, the formula should be the same that the 
sales is using. 
 
Data 1: Interviewee, Production Controller 
 
Regarding the non-existent financial indicators, there were similar user needs compared 
to those in Table 8, Purchasing user needs, as the Financial Director describes. 
 
“It is rather funny that we do not measure the inventory value or total spend, even 
if data is available in the system.” 
 
Data 1: Interviewee, Financial Director 
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3.4 Comparing User Needs to Current Status 
 
Several unmet user needs exist when looking at the current status. Some of them are 
causing excess work from using several indicators to sort the important information out, 
especially since some of the needs have no indicator of any kind.  A comparison between 
user needs and the current status is found in Table 10. 
 
Stakeholder User needs Current status 
Assembly 1. Assembly week to  
“WOs that are missing parts.” 
“WOs that are missing parts” has to be 
combined with another listing where 
the WO week is visible 
Assembly 2. Parts in surface treatment The surface treatment is a “black 
hole.” 
Purchasing 3. Past due orders from ERP to 
OBI. Spare parts and another 
business unit’s parts off the list 
Past due orders are manually retrieved 
and sorted from ERP 
Purchasing 4. Delivery accuracy formulas by:  
𝑃𝑎𝑟𝑡𝑠 (𝑞𝑡𝑦) 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 
𝑃𝑎𝑟𝑡𝑠 (𝑞𝑡𝑦) 𝑜𝑟𝑑𝑒𝑟𝑒𝑑
 
Delivery accuracy formulas by: 
𝑃𝑂′𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑙𝑦
𝑃𝑂′𝑠 𝑜𝑟𝑑𝑒𝑟𝑒𝑑
 
 
Purchasing 5. Financial indicators with  
product split 
- inventory value,  
- total spend,  
- inventory turnover time,  
- trends 
- cost savings 
No strategically defined financial indi-
cator although data is available 
Management 6. Financial indicators with  
product split 
- inventory value,  
- total spend,  
- inventory turnover time,  
- trends 
- cost savings 
No strategically defined financial indi-
cator although data is available 
Management 7. “parts in” service level  
as in “products out” 
Supplier service level is not measured 
 
Table 10. Comparison of user needs to current status 
 
As seen in Table 10, where the identified user needs are compared to current status by 
stakeholders, there are several user needs in addition to the indicators identified. Some 
of them are easily changeable from the current status to respecting user needs, like 
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number 1 for instance. “Assembly week” and number 3. “Past due orders.” Regarding 
the missing indicators, further examination is provided in section 5. 
3.5 Strengths of Identified Key Performance Indicator’s 
 
The strengths of the identified KPIs are listed in Table 11, grouped by stakeholders. Also, 
the perspective that each one refers to is shown in the Table. The indicators are 
numbered similarly than in Tables 6, 7 and 8. 
 
Strengths of identified KPIs 
A
S
S
E
M
B
L
Y
 
Indicator n:o Strengths Perspective 
3. Products that are missing 
parts 
Good summary with product split, 
easy to read, used daily. 
Daily  
management 
4. Assembly missing parts 
A comprehensive listing of parts that 
prevent assembly. 
Daily  
management 
P
U
R
C
H
A
S
IN
G
 
1. Past due orders 
The useful listing, used daily. Shows 
what parts are late against PO’s 
Daily  
management 
2. Assembly missing parts 
Comprehensive listing of parts that 
prevent assembly 
Daily  
management 
3. TOP 10 supplier delivery  
accuracy 
Indicates the TOP 10 supplier 
delivery accuracy, good overview. 
Strategic 
4. Total supplier delivery  
accuracy 
Indicates the total delivery accuracy 
from all suppliers.  
Strategic 
M
A
N
A
G
E
M
E
N
T
 
1. TOP 10 supplier delivery  
accuracy 
Shows the TOP 10 supplier delivery  
accuracy, good overview. 
Strategic 
2. Total supplier delivery  
accuracy 
Indicates the total delivery accuracy 
from all suppliers.  
Strategic 
 
Table 11. Strengths of identified KPIs 
 
As seen in Table 11, where the identified strengths are organized by stakeholders and 
performance measuring perspectives, every stakeholder group has strengths in perspec-
tives that are important to their daily operation. The assembly department’s priority is not 
to follow whether purchasing is financially on track. The department’s most important 
task is to secure the daily assembly target. Indicator number 3 shows the information 
through product groups. In other words, the missing parts are divided and summed under 
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a product group they belong to. Indicator number 4 shows all the missing parts without 
a product group breakout. In other words, a listing that shows the quantity of parts that 
are missing and preventing assembly with the item number and the name. The 
Production Planning Assintant describes how the indicator number 3 is used in the 
following quote. 
 
Sometimes it is easier just to look what is the sum of missing parts per product; it 
gives more information than a single work order missing parts. Usually, it’s the 
same part that every product is missing so that you can postpone all the products, 
and when the part arrives, all are ready to assemble. 
 
Data 1: Interviewee Production Planning Assistant 
 
Purchasing is supporting its internal customer for the daily target and is using similar 
KPIs to follow whether they are succeeding or not. Orders that are past the due date are 
indicating that the part is late but not yet missing from the assembly and consumption is 
relying on the inventory buffer. Strategic KPIs are concentrated mostly on delivery accu-
racies, which indicate the performance of a supplier but only from the accuracy point of 
view. Still, it is seen useful as in the quote below by a Data 1 interviewee. 
 
Suppliers are happy to receive the monthly report of their delivery accuracy, so 
they can compare if their indicator is in sync with customer’s measurements. 
 
  Data 1: Interviewee, Purchasing Coordinator 
 
As pointed out in the first paragraph, the importance of an indicator relies on the depart-
ment’s operating priority. A daily management indicator from purchasing is not helping 
the management how to run the company. The management sees the same delivery 
accuracy indicators than purchasing as a good overview of how suppliers and purchas-
ing are performing. 
3.6 Weaknesses of Identified KPIs 
 
The weaknesses of the identified KPIs are listed in Table 12, grouped by stakeholders. 
The numbers used for the indicators are the same than in Tables 6, 7 and 8. 
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Weaknesses of identified KPIs 
A
S
S
E
M
B
L
Y
 
Indicator n:o Weaknesses Perspective 
1. WO’s that are missing parts 
Listing does not show planned  
assembly week. 
No indicator for parts that are in sur-
face treatment! 
Daily  
management 
2. WO’s that can be  
assembled 
No indicator for parts that are in sur-
face treatment! 
Daily  
management 
P
U
R
C
H
A
S
IN
G
 
1. Past due orders 
Indicator not available from OBI,  
retrieved from ERP to excel.  
Another Business unit’s parts in the 
same listing 
Daily  
management 
2. Assembly missing parts 
Surface treatment causes distortion 
to indicator 
Daily  
management 
3. TOP 10 supplier delivery accu-
racy 
Calculation is done by purchase  
order line does not take into account 
part deliveries 
Strategical 
4. Total supplier delivery  
accuracy 
Calculation is done by purchase  
order line does not take into account 
part deliveries 
Strategical 
M
A
N
A
G
E
M
E
N
T
 
1. TOP 10 supplier delivery accu-
racy 
Gives only one angle from supplier 
performance 
Strategical 
2. Total supplier delivery  
accuracy 
Gives only one angle from supplier 
performance 
Strategical 
 
Table 12. Weaknesses of identified KPIs 
 
As seen in Table 12, where the identified weaknesses are organized by stakeholders 
and performance measuring perspectives, there are similarities between weaknesses 
and user needs when comparing Table 12 and user needs from Table 10. The identified 
indicators have strengths but they also have some weaknesses, or they need little fine-
tuning. From the assembly point of view, the missing indicator for the parts in surface 
treatment is causing distortion to indicator number 1, “WOs that are missing parts”, num-
ber 2, “WOs that can be assembled”, as well as to purchasing department’s indicator 
number 2, “Assembly missing parts”. The distortion implies that the indicators mentioned 
are not showing true information because the parts are in the surface treatment instead 
of being delayed or available. 
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In purchasing, indicator number 1, “Past due orders” causes extra work every time it is 
asked. The listing has to be retrieved manually from ERP to Excel and then do some 
sorting out; remove other business unit’s past due parts and also take spare parts off the 
list. The Purchasing Coordinator described the excess work in Data 1 interview as fol-
lows: 
 
It is frustrating to sort the past due list whenever it is asked in a production meeting. 
You have to remove the lines that do not concern this business unit or assembly 
just to make the list shorter and more readable. 
 
Data 1: Interviewee, Purchasing Coordinator  
 
The delivery accuracy calculation is seen to be inaccurate as it does not take into account 
part deliveries, as shown in Table 8. According to management, the angle of supplier 
performance measurement is too narrow when relying only on delivery accuracy. It gives 
only one angle, and as mentioned earlier in Table 9, a similar service level measurement 
than Sales is using, could provide good additional information. 
3.7 Summary of Identified Strengths & Weaknesses 
 
The data concerning the strengths and weaknesses was collected by interviewing stake-
holder groups, thus forming Data 1 for the Current State Analysis. Firstly, the identified 
Performance Indicators were collected in Table 5 to have a clear overview of the three 
types of indicators by perspectives, and the overview was compared to the owner’s iden-
tified KPIs. Secondly, the user needs were identified, again, relying on the interviews and 
workshops with the stakeholder group representatives and compared to the current sta-
tus in Table 10. 
 
Thirdly, with the help of the overview and by comparing it to the current status, the 
strengths and weaknesses were identified and divided into perspectives, as seen in Ta-
bles 11 and 12. Finally, the findings from the previous subsections are listed in Table 13 
below. 
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Summary of identified strengths & weaknesses 
A
S
S
E
M
B
L
Y
 
Strengths Weaknesses 
Comprehensive the sum of missing 
parts indicator by product categories. 
Well available in user-friendly format 
Efficient use requires manual sorting, or  
combining with another listing. 
Comprehensive missing parts indicator 
by Work orders. 
Well available in user-friendly format 
Parts in surface treatment causes distortion and 
reliability issues to indicator 
P
U
R
C
H
A
S
IN
G
 
Comprehensive daily management indi-
cators from past due orders and  
assembly missing parts 
Listings require sorting, and manual work, sur-
face treatment causes distortion and reliability 
issues to indicators. 
Comprehensive listings for  
delivery accuracy measurement 
Delivery accuracy is not accurate enough  
 
No defined indicators in financial perspective, 
even though user needs are acknowledged 
M
A
N
A
G
E
M
E
N
T
 
Comprehensive listings for delivery  
accuracy measurement 
Supplier performance measurement is too nar-
row 
Comprehensive ERP data storage from 
several years 
No defined indicators in financial perspective, 
even though user needs are acknowledged 
 
Table 13. Summary from strengths and weaknesses 
 
As seen in Table 13, where the identified strengths and weaknesses are summarized by 
stakeholders, there are comprehensive indicators from a daily management perspective, 
but they need fine-tuning or additional indicators to make performance measurement 
more accurate and more efficient. What is seen as rather alarming, is that all the financial 
indicators are missing even though the data is available in the company IT systems. 
 
Based on the findings from the CSA, the goal of the further KPI proposal is scoped to 
financial performance measurement in management and purchasing stakeholder groups 
which are currently missing completely, as highlighted in the following Figure 4.  In 
addition, the identified daily management indicators from assembly and purchasing are 
scoped to be fine-tuned, to show more accurate information and to remove the distortion 
caused by the surface treatment process. Also acknowledged user needs are taken into 
consideration. The scope of strategic indicators is for purchasing and management 
30 
 
stakeholder groups. The potential scope of study by issues from the perspectives of a 
stakeholder are summarized in Figure 4. 
 
 
Figure 4. Performance measuring perspectives to potential scope by issue 
 
As seen in Figure 4, the identified purchasing performance measuring is divided into 
three different perspectives and furthermore by stakeholder groups. Finally, the results 
of the CSA are divided by potential issues to help narrow down the scope of the next 
section’s theory research and also formulating the Conceptual Framework of this thesis.  
 
To summarize, the current state of purchasing performance measurement in the case 
company was assessed in this section. The identified strengths (Table 11, p.25), weak-
nesses (Table 12, p.27) and user needs (table 10, p. 24) were mapped through the CSA 
for each stakeholder. The analysis was divided to three different perspectives to inspect; 
daily management, strategical and financial. The findings of the CSA indicated that the 
financial perspective is the main weakness in the case company purchasing performance 
measurement.  
 
The following sections provide assistance in tackling the weaknesses of the current state 
and to accomplish the objective of this thesis. The existing knowledge and the owner’s 
best practices of financial performance measurement and its establishment to purchas-
ing is presented in section 4, to form the Conceptual Framework of this work. 
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4 Existing Knowledge on Performance Measurement 
 
This section overviews the fundamentals of financial and economic performance meas-
urement, general requirements of performance measurement and management systems 
and how financial measures are established in purchasing performance measurement in 
order to create a clearly stated proposal of KPIs. The KPI proposal is scoped to financial 
performance measurement in management and purchasing stakeholder groups which 
are currently missing completely, as revealed by the CSA in section 3.7 (p.28). 
 
Furthermore, based on the theory and the owner’s purchasing performance measure-
ment practices, the Conceptual Framework of this thesis is introduced. An overview and 
identified KPIs from the owner’s side were also introduced in section 3.2.  
4.1 Basics of Financial Performance Measurement in Manufacturing Industry 
 
The recent pressure for technological and competitive changes in the manufacturing 
sector has created demands to performance measures and measurement towards track-
ing, management and improvement of organizations. The importance of understanding 
the scope, frequency and relevance of different performance measures is relevant, es-
pecially to executives who are interpreting the indicators (Gomes, et al., 2011). To clarify, 
this section is not listing accounting measures from the income statement; it is how ac-
counting and economic based indicators are used in performance measurement in dif-
ferent operations inside a manufacturing organization.  
 
Organizations seldom rely solely on pure financial quantitative indicators in performance 
measurement due to their nature of showing business performance data on a monthly 
or quarterly basis, which is historical data compared to the present. To assess overall 
performance, financial indicators are mixed with qualitative, non-financial indicators, 
such as level of customer satisfaction, services or work performed, motivating employ-
ees (Caruntu, et al., 2012). Nevertheless, pure financial indicators are still in frequent 
use in the evaluation of company performance, based on a survey by Gomes (2011) 
where 500 organizations were interviewed from a database of 1,111 manufacturing or-
ganizations with 50 employees or more. One aspect of the survey was to inquire the 
ease of acquisition of information, and the result indicated that nine financial indicators 
out of 65 of performance indicators were in use with performance measurement. The 
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result may be attributed to the fact that information on these measures is the most readily 
available (Gomes, et al., 2011).  
 
From quantitative indicators, Return on Investment (ROI) is one that is focused on meas-
uring the performance of business units or to evaluate the efficiency of an investment or 
to compare the efficiency of some investments. ROI is calculated by the following the 
formula and, like said, by quantitative aspects. The result is shown as a percentage of a 
ratio (Glavan, 2011). 
 
𝑡ℎ𝑒 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 (𝑟𝑒𝑡𝑢𝑟𝑛)
𝑡ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
= 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡, (𝑅𝑂𝐼) 
 
Glavan has listed performance measuring models, systems and methods in his paper 
with referencing to numerous authors. The listing is put together in a chronological order, 
and it is shown that purely financial measures were more often used before the 1990s, 
than a mix of financial and non-financial models. The listing is shown in Appendix 1 with 
financial models highlighted in red.  
 
According to Hall (2013), financial indicators can be divided into economic and account-
ing based indicators to help the financial decision making process; the division is shown 
in the following Table 14 with abbreviations of a measure. 
 
Economic-based measures Accounting-based measures 
EVA, Economic Value Added NOPAT, Net Operating Profit After Tax 
REVA, Refined Economic Value Added  OCF, Cash Flow from Operations 
CVA, Cash Value Added  EPS, Earnings per Share 
RCE, Return of Capital Employed ROA, Return of Assets 
RI, Residual Income  
 
Table 14. Popular financial indicators divided into economic-based and accounting-based 
measures 
 
Measures seen in Table 14 are used, according to Hall, to explain, express and measure 
shareholder value creation. From the above measures, the relevant question is “which 
measure provides the best information on shareholder value created? Which measure 
should be used? Hall provides an answer to the above questions in his paper relying on 
18 prior studies from different authors. The results from the prior studies are shown in 
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Appendix 2 with the formulas of abbreviations shown in the results. To summarize an-
swers to the above questions, the internal variables with the highest information content 
of shareholder value creation can be classified into the following economic-based 
measures; EVA, REVA, discounted EVA and RI and accounting-based measures as 
EBEI, OI, NI, EPS, NOPAT and OCF (Hall, 2013). 
 
One of the most well-known overall performance measurement system, which combines 
both qualitative and quantitative measures, is The Balanced Scorecard (BSC) which was 
developed in the early 1990s by economists Robert Kaplan and David Norton of the 
Harvard Business School (see an example of BCS in Appendix 4). As a framework, BSC 
approach suggests organizations to view the performance from four different perspec-
tives; customer, financial, internal business processes and learning. All of the mentioned 
elements are visible from the single report (Crandall, 2009). According to Lardenoije 
(2005), the BSC is undoubtedly the best-known performance measurement system, and 
he describes it as follows: 
 
The balanced scorecard provides an enterprise view of an organization’s overall 
performance: it complements the traditional financial performance measures with 
key performance indicators (KPIs) in three non-financial areas (Lardenoije, et al., 
2005) 
 
 
Balancing between financial and operational performance measures is tricky, for 
example, efforts to improve the company’s working capital* by decreasing accounts pay-
able can lead to increased supplier prices and thus, having a counterproductive outcome 
with increasing working capital. It means that there is a paradox between financial and 
operational views, too much attention to the other may cause failing in both. That is why 
it is suggested to have constraints and measures to how much weight is possible to put 
on one or another view’s measures as visualized in Figure 5 (Protopappa-Sieke & 
Seifert, 2010). 
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Figure 5. Common operational and financial performance measures and constraints. 
(Protopappa-Sieke & Seifert, 2010) 
 
According to a study by Protopappa-Sieke & Seifert (2010), the interrelation between 
operational and financial performance measures exists such as inventory level, service 
level, and return on investment, cash outflows and working capital requirements. The 
main findings suggested to consider the operational and financial cost together to have 
a more holistic approach. Moreover, the higher the working capital allowance, the lower 
the total operational cost, and the higher the total financial cost, the lower the return on 
working capital investment. 
 
To summarize, this subsection introduced how financial indicators are mixed with quali-
tative, non-financial indicators to assess overall performance. Specifically, it pointed out 
the importance of considering a joint cooperation between both sides when building a 
performance measurement system. The requirements of a performance measurement 
system are introduced in the next section. 
4.2 Requirements of Performance Measurement System 
 
As stated earlier in this thesis, performance measurement is moving towards balanced 
or multi-dimensional frameworks. In this section, the requirements of a performance 
measurement system are introduced to clarify what, why and when performance is 
measured.  
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As Lardenoije states, total operational performance measurement is not accurate 
enough if relying only on the financial view or operational view. It has to have financial 
and non-financial metrics to increase reliability and avoid short-termism.  
 
The performance measures on which the system is based should be relevant, bal-
anced, and related to the company strategy. Performance measurement should 
be based on financial as well as non-financial performance indicators because the 
quality or other non-financial goals are often part of a company strategy. 
 
(Lardenoije, et al., 2005, p. 3). 
 
According to Folan (2007), performance may be said to be governed by the following 
three priorities: 
 
1. It is always made as per the deemed relevance of an entity to a particular 
environment (thus, we commonly assess a company on its impact, for 
example, in a particular market, and not on its impact, in a place that is unlikely 
to be relevant to its operation). 
 
2. It is always made with a relevant objective in mind (thus, we commonly assess 
a company as per some set future vision on what the company wants to 
achieve, not on the objectives of some other body that is not the company). 
 
3. It is always reduced to relevant, recognisable characteristics (thus, we 
commonly assess a company on competitive parameters, such as cost, 
quality, time, etc.), and more harder-to-measure competitive priorities, such as 
flexibility, or sustainability, because they are relevant and recognisable; but we 
do not assess on irrelevant, unrecognisable characteristics (thus, we do not 
assess a company on its performance in terms of its “ability to use office 
stationery”). 
 
(Folan, et al., 2007, p. 613) 
 
To summarize the three priorities quoted above; first, choose a specific environment in 
which to operate. Second, choose an objective respecting the company strategy. Third, 
choose a relevant, measurable characteristic from the objective.  
 
The study by Nita (2008), proposes a comprehensive set of ten requirements for modern 
performance management system (PS) taking into account different perspectives of 
performance evaluation. The set of requirements and key objectives of a requirement is 
listed in the following Table 15. 
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Performance management system 
requirements 
Key objectives of a requirement 
Linkage to organizational strategy Performance should be derived from strategy and 
allow its execution and support management ef-
forts toward future strategic goals. 
Focus on stakeholders The demands and requirements of the groups  in-
terested in the company’s activities should be 
taken into account 
Multidimensional and balanced  
performance measurement 
Implement financial and non-financial measures, 
long-term and short-term measures, internal and 
external measures, objective and subjective met-
ric, lagging and leading indicators 
Allowing for critical success factors Identify success factors from the company’s spe-
cial areas and take them into account 
Stimulation of organizational learning 
and continuous improvement 
Take into account the flexibility and adaptability is-
sues from the external and internal environment 
when designing the system 
Performance reporting Managerial reports from the system is an essential 
part of performance measurement 
Performance cascading Both vertical and horizontal cascading of objectives 
and measures 
Orientation on future and planning Performance measurement assessment should be 
oriented toward future, not of past performance. 
Serving as control tool Include feed-back and feed-forward loops, to pro-
vide past performance information for comparison 
against targets and feed-forward loop to involve the 
anticipation of unfavorable deviations are likely to 
happen 
Taking into account the motivational 
aspects 
Evaluation of performance of individual employees 
should be a basis for compensation programs. 
 
Table 15. Performance management system requirements (Nita, 2008) 
 
As seen in Table 15, performance management systems (PS) should fulfil a lot of re-
quirements from various functions and different parts of an organization. Similarly, being 
multidimensional and respecting the company strategy is important by taking into ac-
count if the company has specialized in the particular process area. Moreover, perfor-
mance reports have to be easily available from the system to provide past performance 
information for target achieving evaluation in addition to future forecasts to anticipate 
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unfavorable deviations, if possible. The system should also have flexibility and adapta-
bility in the ever-changing external and internal environment without forgetting to take 
into account motivational aspects (Pohl & Förstl, 2011). 
 
To summarize the requirements of a performance measurement system and this sub-
section, it is important to have a balanced measuring system, where there are financial 
and non-financial aspects. A specific operating environment and an objective respecting 
the company strategy have to be chosen with a relevant, measurable characteristic from 
the objective. Establishing summarized requirements to purchasing is explained in the 
next subsection.  
4.3 Establishing Financial Performance Measurement for Purchasing  
 
Purchasing has been a challenging function due to the breadth of activities and respon-
sibilities, and also the controllable monetary resources they have to control. According 
to Dumond, the expenditure can account as much as 63 percent of the total revenues of 
a company, when calculating the purchase of raw materials, components, and sub-as-
semblies (Dumond, 1994). That is why financial indicators play a significant role also in 
purchasing actions. 
 
Purchasing activities have been shown to contribute to and critically influence the 
financial performance of firms. (Pohl & Förstl, 2011, p. 1) 
 
When implementing a performance measurement system to purchasing, according to 
Pohl & Förstl (2011), the roles of a purchasing performance measurement system 
(PPMS) could be categorized as visualized in the following Figure 6.  
 
 
Figure 6. The categorization of purchasing performance measurement system roles. (Pohl & 
Förstl, 2011) 
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As seen from figure 6, there are five categories of roles that a PPMS should fulfill. Pohl 
& Förstl explained the roles in their paper as follows.  
 
The first one is the strategy management which defines the measures that are followed 
in performance measurement. Different business environments have different competi-
tive priorities, and they lead to different strategic purchasing choices. Hence, a different 
set of financial and non-financial measures is needed to support the strategic choices 
and decisions in purchasing actions (Pohl & Förstl, 2011). 
 
Secondly, a PPMS should measure internal and external performance from activities that 
lead to performance, to achieve purchasing competence. Furthermore, It should be taken 
into account that purchasing practices may vary according to purchased items, based on 
the mix of produced products (Pohl & Förstl, 2011). 
 
Thirdly, concerning purchase practices, the behavioral component of a PPMS affects the 
purchasing personnel in choosing appropriate practices to achieve their targets. The in-
fluence of a relevant PPMS also improves managerial performance through the role clar-
ity and psychological empowerment (Pohl & Förstl, 2011). 
 
Fourthly, a PPMS has to adapt to environmental changes and shifts in strategies without 
losing the assurance of a stable measurement of performance over time. PPMS should 
also question used purchasing practices and corporate strategy through feedback cy-
cles, thus leading to continuous improvement and learning process which supports de-
velopment in performance (Pohl & Förstl, 2011). 
 
Finally, to have purchasing being perceived as a strategic contributor to business perfor-
mance, the purchasing performance has to be integrated into the corporate reporting 
system to have the visibility, and the accountability contributed to corporate performance 
(Pohl & Förstl, 2011). 
 
In Table 16 on the next page, five different performance measurement systems (PMS) 
are introduced, and their suitability for purchasing is assessed according to an investiga-
tion by Lardenoije (2005). In his paper, the connection of developing a purchasing per-
formance measurement system with the help of the above mentioned five performance 
measurement systems is explained through the strategic and operational definition of 
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purchasing performance. Importantly, all of those systems have such a feature that they 
are definable by the user to include financial metrics to assist in the financial decision-
making process (Pohl & Förstl, 2011). 
 
On a strategic level, purchasing performance is determined by the extent to which 
purchasing can contribute to the organization’s desired levels of innovation, qual-
ity, flexibility, and cost. On an operational level, purchasing performance is deter-
mined by the extent to which purchasing achieves to secure the supply of goods 
according to the requirements of the internal customer against the best conditions 
(Lardenoije, et al., 2005, p. 7). 
 
An overview of an each measuring system perspectives and their evaluation for purchas-
ing is described in Table 16. The same evaluation criteria are used in every perspective. 
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Performance measurement system 
and their perspectives Evaluation for Purchasing 
+/- 
1. The Balanced Scorecard [BSC] 
- financial perspective 
- customer perspective 
- internal processes 
- learning and growth 
 
- Strategic and operational measures 
- Stakeholder coverage 
(internal, suppliers, top management)  
- Lead and lag indicators 
- Individual-level performance measured 
- Effectiveness and efficiency measures 
+ 
- 
 
++ 
+/- 
+ 
2. The Tableau de Bord [TdB] 
- a dashboard with several indicators 
- indicators are defined by the user 
- undefined structure 
 
- Strategic and operational measures 
- Stakeholder coverage 
(internal, suppliers, top management)  
- Lead and lag indicators 
- Individual-level performance measured 
- Effectiveness and efficiency measures 
+ 
- 
 
++ 
+/- 
+ 
3. The Performance Prism [PPR] 
- stakeholder satisfaction 
- strategies 
- processes 
- capabilities 
- stakeholder contributions 
- perspectives visualized by a three  
dimensional prism-shaped model 
- Strategic and operational measures 
- Stakeholder coverage 
(internal, suppliers, top management)  
- Lead and lag indicators 
- Individual-level performance measured  
- Effectiveness and efficiency measures 
+ 
- 
 
++ 
+/- 
+ 
4. The Performance Pyramid System 
[PPS] 
- the interrelated system of different  
performance variables 
- controlled at different organizational 
levels 
- links the organization’s strategy to its 
operations 
- Strategic and operational measures 
- Stakeholder coverage 
(internal, suppliers, top management)  
 
- Lead and lag indicators 
- Individual-level performance measured 
- Effectiveness and efficiency measures 
+ 
- 
 
 
++ 
+/- 
+ 
5. Productivity Measurement and  
Enhancement System [ProMES] 
- a practical method of measuring  
organisational productivity 
- step-by-step process 
- identifies organizational objectives 
- develops a feedback system 
- Strategic and operational measures 
- Stakeholder coverage 
(internal, suppliers, top management)  
 
- Lead and lag indicators 
- Individual-level performance measured 
- Effectiveness and efficiency measures 
+ 
- 
 
 
++ 
+/- 
+ 
 
Table 16. Evaluating a performance measurement system for purchasing (Lardenoije, et al., 
2005). 
 
When assessing the evaluation from Table 16, according to Lardenoije, the Perfor-
mance Pyramid System (PPS) offers all levels of measures from strategic to opera-
tional and is well suitable for a purchasing manager’s tool.  
 
The Performance Prism (PPR) recognizes more the stakeholder’s side than customers 
and shareholders, hence, concentrating more on the supply side of the business. Also, 
the lead and lag indicators are well-represented in the PPR as well as in The Balanced 
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Scorecard (BSC). PPS and the Tableau de Board (TdB) do not specify lead and lag 
indicators explicitly, but they can be included in the system.  
 
The Productivity Measurement and Enhancement System (ProMES) is seen as the 
most advanced system when using performance measurement as a tool for motivation 
and learning. Lardenoije concludes in his paper that the BSC, TdB, and PPS fit best as 
a performance measurement system when the purchasing function is seen as a strategic 
function (Lardenoije, et al., 2005). 
 
Companies typically calculate, and the case company is no exception here, standard 
costs for the items and they usually become the official price of the part. A widely used 
metric from the standard cost is the purchase price variance (PPV), which is used to 
measure the difference between the actual purchase costs and planned, or standard, 
costs. PPV is used in companies engaged in the repetitive production and assumes 
standardized use of materials and components as specified in the bill of materials 
(Lysons, 2012). 
 
The PPV indicator is seen as important if the organization puts a high importance on the 
purchase price, especially if purchase prices are worth 50-80 percent of the goods sold. 
The PPV metric has also downsides; it could cause the quality and delivery to be seen 
as less important if the cost reduction has a big role in the purchasing organization and 
the metric is also easily manipulated to show better outcome (Emiliani, et al., 2005). Also, 
to achieve a better unit price and lower PPV, an excess inventory or the wrong mix of 
inventory is often the result due to large volumes of purchasing (Crandall, 2009).  
 
Nevertheless, without a PPV indicator, reduced inventory, cost savings or increased ROI 
remain uncovered. Emiliani (2005) describes the importance of PPV as well as combin-
ing it to other operational supplier performance measures as follows: 
 
The trend in actual costs compared to target costs provides purchasing with better 
information for understanding cost reduction challenges. Used in concert with op-
erational measures of supplier performance in critical dimensions that affect costs 
throughout the value stream, the alternative measure will direct buying organiza-
tions to reduce costs in collaboration with suppliers using well-established prob-
lem-solving methods and tools (Emiliani, et al., 2005, p. 155). 
 
In addition to standard costing, there are also other accounting approaches used in pur-
chasing performance measurements such as activity-based costing and economic value 
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added (EVA), which was already introduced in the previous section and its calculating 
formula in Appendix 2. In the activity-based costing model (ABC) organization’s activities 
are identified, and each activity’s resource costs are assigned to all products and ser-
vices according to the actual consumption by each. With the help of ABC, an organization 
can estimate the cost of individual products and services and identify and eliminate un-
profitable ones and decrease overpriced ones (Glavan, 2011). The calculation of eco-
nomic value added was introduced but how it is used and improved? According to Lysons 
(2012), the ways of improvement are listed below in Table 17. 
 
Ways of improving the Economic Value Added (EVA) 
improve returns with little or minimal capital investment 
invest new capital only in processes or equipment that will, at least, recover their capital cost 
avoid investments with lower than capital cost returns 
identify and eliminate processes or operations where the return is below capital cost 
identify and eliminate processes or operations where the is no possibility of improving returns 
 
Table 17. Ways of improving economic value added, (Lysons, 2012) 
 
As seen in Table 17, an organization should have well defined and calculated investment 
plans, because they have a big impact on economic value added. As seen in Figure 5, 
financial performance measures are linked to operational measures, such as inventory 
performance indicators which include cost as a financial measure. According to Lysons 
(2012), it can measure the cost of stockout, which means being out of inventory. A cost 
of stockout includes the following costs, listed in Table 18. 
 
Cost of stockouts 
costs of production output loss 
costs of idle time and fixed overheads spread over the reduced level of output 
costs of any action taken to deal with the stockout, such as buying from another supplier an 
enhanced price 
costs of switching production 
costs of obtaining substitute materials 
costs of customer goodwill due to inability to supply or late delivery 
 
Table 18. Cost of stockouts (Lysons, 2012) 
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As Table 18 shows most stockout costs are hidden in overhead costs and usually there 
are not any indicators to follow them, or they are difficult to define. For stockouts, there 
are several KPIs related to inventory management, to prevent stockout from happening. 
The common factor with inventory management KPIs is to have the right quantity of in-
ventory in the right place at the right time respecting the pre-defined minimum and 
maximum levels of inventory from the aspects of quantity and cost. The most useful 
inventory KPIs are listed in Appendix 3.  
 
Inventory management is closely related to ordering policies, how to know the correct 
quantity to order so that the inventory’s value does not increase too much. To investigate 
the correct economic order quantity for an item to minimize the cost, an Economic Order 
Quantity (EOQ) is possible to calculate by following the basic formula below (Lysons, 
2012): 
 
𝐸𝑂𝑄 = √
2(𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑛𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑑𝑒𝑚𝑎𝑛𝑑 × 𝑜𝑟𝑑𝑒𝑟 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑜𝑟𝑑𝑒𝑟)
𝑐𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑡𝑒𝑚 × 𝑎𝑛𝑛𝑢𝑎𝑙 𝑐𝑎𝑟𝑟𝑦𝑖𝑛 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑡𝑒𝑚
 
 
To summarize this subsection, financial performance measurement is possible to estab-
lish in purchasing, and there is existing knowledge pointing to what to acknowledge. Ac-
cording to Pohl & Förstl (2011), the roles of a purchasing performance measurement 
system (PPMS) could be categorized into five roles (Fig. 6, p.37). After explanations of 
the five roles, five different performance measurement systems (PMS) were introduced, 
and their suitability for purchasing was assessed according to an investigation by Larde-
noije (Table 16, p.38). Finally, after different measurement systems, few economic-
based indicators were presented, such as the purchase price variance (PPV), the eco-
nomic value added (EVA), the cost of stockouts and the economic order quantity (EOQ). 
4.4 Beretta Practises of Purchasing Performance Measurement 
 
Even though there are no ground rules for how to measure performance, every organi-
zation should define their measuring indicators which support their goals and strategy. 
In this case, similarities between the owner’s and the case company’s strategy, vision 
and markets are commonly recognized. Hence, the purchasing performance measure-
ment practices should be in parallel to one another with respecting the identified user 
needs from the CSA and the Conceptual Framework, which is introduced in the next 
subsection 4.4. 
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To highlight the importance of individual parameterization of performance metrics, a 
quote from Lebas (1995) where he describes manufacturing facility’s performance is 
helpful: 
 
The performance of a manufacturing facility can, therefore, be defined by different 
parameters by each firm, defining it to match its strategy and vision, subject to 
external constraints of the market (Lebas, 1995). 
 
Beretta has parameterized their purchasing performance metrics towards three different 
categories: quality, outcome and financial as seen in the following Table 19. 
 
Performance  
parameterization 
Performance Indicator 
Quality 1. Supplier Quality trend [PPM, quantity], monthly 
2. Non-conformances allocation, [%] 
Outcome 3. Supplier service level, [%], weekly 
Financial 
4. Supplier cost analysis, trend 
5. The variance (∆) of purchased part total cost  
6. The variance (∆) of internal cost of the product. 
7. The variance (∆) of external cost of the product. 
8. Supplier Quality trend [PPM, value], monthly 
 
Table 19. The purchasing KPIs identified by the owner 
 
As seen in Table 19, where the KPIs identified by the owner are categorized with perfor-
mance parametrization, the quality performance is from supplier’s quality to deliver items 
that fulfill quality requirements and it is followed by the Parts per Million (PPM) indicator. 
The PPM result is recorded monthly to a trend to show the supplier quality performance 
visually. In addition to PPM, non-conformant parts are allocated from incoming inspec-
tion, manufacturing and assembly lines to show the percentage of parts that fulfill the 
requirements of quality. 
 
The second category is the outcome of a supplier’s performance, and it is measured 
weekly with a supplier service level indicator (formula explained in section 3.2, p.15). It 
is the only performance indicator for a supplier’s performance outcome. 
 
The third and last category is the financial category which has five different cost-related 
indicators. In supplier cost analysis, the variance (∆) of part prices are collected and 
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compared to the forecasted price, thus forming the purchase price variance (PPV) with 
the possibility to group by item or by product category with an annual trend. It is used to 
target cost saving actions to a certain product or item group. 
 
Cost savings are collected using two different calculations. Firstly from the parts, with 
applying the PPV method and multiplied by the accepted quantity. Secondly from the 
products, total cost variance is divided into internal and external costs, whereas internal 
cost is activities happening in-house and external costs are purchase price and logistics. 
Finally, a financial indicator which is using the PPM results by value, it is showing the 
value parts that are not fulfilling the quality requirement. 
4.5 Conceptual Framework of This Thesis 
 
The findings from the relevant existing literature and the case company owner’s best 
practices are summarized into the Conceptual Framework for building a proposal of a 
grounded set of purchasing KPIs. The CF consists of three elements: the basics of fi-
nancial performance measurement in the manufacturing industry, the requirements of a 
performance measurement system and the financial performance measurement for pur-
chasing. 
 
The elements of the CF are systematically built from the identified needs, strengths and 
weaknesses from the CSA and are linked to each other to scoping down towards the 
objective of this thesis. The CF is visualized on the next page as Figure 6. 
 
The key points in the Conceptual Framework are that KPIs should be balanced with 
financial and non-financial metrics to assess overall performance, the objective of 
performance measurement should respect the company strategy with relevant, 
measurable characteristics, and the organization should measure only the features that 
are relevant to their functions. 
 
46 
 
 
Figure 7. The conceptual framework of purchasing KPI proposal 
 
As seen in Figure 7, the first element (section 4.1) overviews the basics of financial 
performance measurement in the manufacturing industry and its common measures, 
such as Return on Investment (ROI). Financial measures are divided to economic and 
accounting-based indicators and they are introduced and listed in Table 14 also, the 
information which are the best measures to provide information on created shareholder 
value (Hall, 2013). To assess the importance of overall performance, financial measures 
should be mixed with qualitative non-financial measures. Hence, The Balanced Score-
card is introduced (Crandall, 2009; Lardenoije, et al., 2005). The complexity balancing 
between financial and operational measures is emphasized with an example with the 
help of working capital explained (Protopappa-Sieke & Seifert, 2010). 
 
The basics of financial performance measurement introduced terminology from the re-
quirements of a performance measurement system (PMS), which is the second ele-
ment (section 4.2) of the CF. The section overviews how a comprehensive performance 
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measuring system should be designed to take into account all relevant aspects of per-
formance measuring, and they are summarized to three priorities by Folan (2007). The 
performance evaluation is introduced with a set of ten requirements from modern perfor-
mance management system (PS) with key objectives explained (Nita, 2008).  
 
The last element of the CF is establishing financial performance measurement (Section 
4.3) to purchasing by starting with the categorization of roles to take into notice when 
building a purchasing performance measurement system (PPMS) (Pohl & Förstl, 2011), 
visualized in Figure 6. After the PPMS categorization, the suitability of five different per-
formance measurement systems (PMS) for purchasing is evaluated with the investiga-
tion of Lardenoije (2005). Also, commonly used financial measures that are suitable in 
purchasing are introduced, such as purchase price variance (PPV), economic value 
added (EVA), activity-based costing (ABC), the cost of stockouts and economic order 
quantity (EOQ) (Lysons, 2012; Emiliani, 2005). Finally, the best practices of the case 
company owner’s purchasing practices are introduced (sections 4.4, 3.2) 
  
To summarize, the CF covers all the relevant elements needed for building a proposal 
of a grounded set of KPIs to the case company purchasing department including theory, 
requirements, establishment and the owner’s best practices. The proposal of a grounded 
set of KPIs is introduced in the next section 5.  
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5 Building a Grounded Set of KPIs 
 
In this section, the workshops and meetings from Data 2 are analyzed and put together 
as a preliminary proposal of a grounded set of KPIs.  
5.1 Steps of Building the Proposal 
 
The conceptual framework was used as a guideline to build the proposal since it covers 
the existing knowledge (4.1), requirements (4.2), establishment (4.3) and the owner’s 
best practices (4.4) of performance measurement to purchasing. The focus of the pro-
posal is to enhance the identified strengths and create new KPIs to tackle the weak-
nesses to achieve the objective and the expected outcome of this thesis. 
  
In the data 2 workshops, firstly, the owner’s performance measurement practices were 
introduced to the stakeholder participants following the presentation of the conceptual 
framework. After introducing the framework to the stakeholder representatives, a free-
format discussion was carried out to have a mutual understanding of the contents to 
include in the proposal. 
  
The performance indicator proposals for the assembly, purchasing and management are 
introduced in the following subsections and visually listed and summarized in the last 
subsection 5.4. 
5.2 Preliminary Proposal for Assembly KPIs 
 
Nevertheless, the scope of the proposal was narrowed down to the financial perspective; 
the assembly department identified user needs are taken into account in this section, to 
respect the objective of this thesis. As seen from the comparison table (Table 10, p.24) 
where the identified user needs were compared to the current state, assembly depart-
ment has two user needs that need to be corrected.  
 
Idea from the framework:  
 Measure features that are important to the organization 
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Introducing parts in surface treatment proposal 
Challenge 
As visualized in Figure 3 (p.18), the material flow concerning the surface treatment is not 
in control. The assembly supervisor insinuates the surface treatment as a “black hole” in 
the material flow because ERP indicates that parts have arrived and they have been 
received, and they are available in the listing “WOs that can be assembled”. Yet, that is 
not the case. 
 
Proposal 
As discussed in Data 2 meeting, it would be possible to have a listing for parts in surface 
treatment. There are two possibilities to proceed and they are listed below. 
 
1. A new level in the item structure is to be established and purchasing department orders 
the “un-surface treated” part, which produces needs to the top level of the structure 
(=the surface treated part). The material resource planning calculates the needs and 
initiates necessary quantity of work orders.  
 
 Every part needed to be surface treated has its work order. Thus, the process is visi-
ble in the ERP.  
Downside: the item structure is essential to keep as simple as possible, and there are 
hundreds of items 
 
2. ERP has an item check-in and a check-out feature for items that resides in designated 
projects. It is possible to read the status of the item, whether is either available or held 
by the project in which the object currently resides. 
 
 Items held in the project is the listing currently in the surface treatment. 
Upside: no need for creating new levels in the item structure 
 
It was agreed, that the second choice is the correct way to proceed. 
 
Introducing the updated “Work orders that are missing parts” proposal 
Challenge 
As seen in Table 10 (p.21), there is an identified user need to the listing that visualizes 
work orders that are missing parts. The listing has to be manually combined with another 
listing to resolve the week the WO is planned to be assembled. 
 
Solution 
According to Data 2 meeting and the statement from the IT department, it is a simple 
task to add the WO week to the listing. It was agreed to be done. 
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5.3 Preliminary Proposal for Purchasing KPIs 
 
According to the Current State Analysis, the identified indicators in purchasing’s perspec-
tive are seen adequate, but there are plenty of sharpening and identified user needs 
(Table 8, p.19) to be taken into account to eliminate weaknesses and make the perfor-
mance measurement more accurate. 
 
Ideas from the framework: 
 Measure features that are important to the organization 
 Measure internal and external performance from activities that lead to performance 
 Use balanced measuring: financial + non-financial 
 Keep the importance of an individual parametrization in mind when designing KPIs 
 
Introducing proposal for enhancement procedures to the identified indicators 
Challenge 
The listing “Past due orders” is manually retrieved from the ERP and there are also an-
other business unit’s parts and spare parts in the same listing which reduces readability 
and causes excess manual sorting operations.  
 
Delivery accuracy (from total and TOP10 suppliers) and supplier service level are 
calculated from PO’s received completely per PO’s ordered, therefore, the calculation 
does not take into account part deliveries, and the measurement is seen to be too nar-
row. 
 
Proposal 
The listing from “Past due orders” is sorted automatically and moved to the Business 
Intelligence system. 
 
The delivery accuracy formula is updated as identified user need (Table 10, p. 21). The 
supplier service level formula is updated according to the case company owner’s meas-
uring principal (Table 6, p.15, the formula in p.16). 
 
Introducing the cost of stockouts proposal 
Challenge 
Occasionally, a stockout occurs, and it causes re-arrangement to the assembly work 
orders and reduces the daily assembly volume target. Usually, a stockout originates from 
insufficient or incomplete actions of a supplier. At the moment, the costs of stockouts 
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(listed in Table 18, p.38) are not recorded or calculated, so it is impossible to invoice the 
costs from a supplier, and it causes strain to the case company overhead costs. 
Proposal 
The cost of stockouts was introduced in the Data 2 workshop, and it was seen an essen-
tial financial indicator to assist and support claiming a supplier due to incomplete or in-
sufficient actions. The cost of stockouts indicator, as presented in Table 18, p.38, is pro-
posed to be investigated by the IT department because it has to be built from nothing 
and it involves several other stakeholders outside this thesis. 
5.4 Preliminary Proposal for Management KPIs 
 
The current state analysis revealed that in the case company, the financial perspective 
is the area where performance measurement is lacking. Additionally, the potential pur-
chasing performance is not emerged nor rewarded because there are not any indicators 
to support the performance. The idea of setting the focus purely on the financial perspec-
tive was confirmed due to benchmarking interview (data 2) since the owner has focused 
on the quality perspective where they have issues, the case company is allowed to focus 
on the financial perspectives where there are identified issues, i.e. no indicators.  
 
Ideas from the framework: 
 Measure features that are important to the organization 
 Use balanced measuring: financial + non-financial 
 Keep the importance of an individual parametrization in mind when designing KPIs 
 Keep the quantity of KPIs in a reasonable level (~10pcs) 
 
Introducing the inventory value proposal 
Challenge 
As mentioned in the strengths and weaknesses summary in the Current State Analysis 
(Table 13, p.26), there is a massive ERP data storage in the case company where all 
the items are divided into hundreds of different product categories and sub-categories. 
Unfortunately, there are so many categories that it is impossible to sort out the important 
information effectively. 
 
Proposal 
In the Data 2 workshop, an idea was put forward to sort out the massive data according 
to product categories. Hence, the inventory value could be followed by the product 
category breakout. There are only eight main categories in the case company, which all 
the products fall into. The proposal for category breakout is displayed in Figure 8 with 
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fictional numbers. There is also a possibility to break out the product categories to sub-
categories, but they have to be defined distinctly because there is a risk that the indicator 
will saturate from the excessive information. 
 
 
Figure 8. Inventory value by product breakout 
 
As seen in Figure 8, there are only eight product categories which all the case company 
products fall into and the inventory values are not followed by category breakout even 
though there is an identified need to do that. 
 
Introducing the shopping basket concept to allocate key item cost savings and spend 
Challenge 
The case company is calculating standard costs for the items. Hence, the cost savings 
from purchased products can be allocated by using the purchase price variance (PPV). 
The problem is that there are thousands of purchased items in the case company, and 
the Purchasing department consists of only five people including the manager. There are 
not enough resources to select the suitable target where to place the cost-saving efforts.  
 
Proposal 
In the Data 2 workshops, an innovation of the shopping basket concept emerged. 
Utilizing the product category breakout, it would be possible to establish eight different 
“shopping baskets” that include vital parts from the end product at every level from the 
bill of materials (BOM). To make the cost savings beneficial, there should not be any 
cheap parts in the shopping baskets, i.e. springs, pins or tiny screws. Parts should be 
rather collected from a price category that represents a substantial percentage of the 
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total purchased costs from the BOM. Additionally, with the help of the data storage, a 
variance price trend could be reconstructed from historical data to show a cost savings 
trend from each item followed in the basket. Moreover, the spend of shopping basket 
items would be additional important information to allocate how much money the 
company has spent on the items in the basket. 
 
A preliminary decision of shopping basket contents was already made in Data 2 
workshop, but they should be re-designed with a more thorough investigation. An 
illustration of shopping baskets by category breakout is shown in the following Table 20. 
 
 
Table 20. A proposal for shopping baskets by product category breakout 
 
As seen in Table 20, eight different shopping baskets are set up to follow and allocate 
cost savings through purchase price variance (PPV). Each shopping basket is estab-
lished to characterize a product category and inside the basket, there are items whose 
purchase price represents a substantial percentage of the total purchase price from the 
category’s product. It was suggested that a hyperlink is built to the item row, which would 
show a historical trend from the standard cost and item spend development.  
 
It should be noted that with utilizing the product breakout shopping basket for key items, 
there is an option to calculate also the inventory turnover rate and days in hand indicators 
for selected items as they apply to both management and purchasing stakeholder 
groups. Both formulas are introduced in Appendix 3. However, the decision what to 
measure should be considered carefully, because adding too many indicators will 
threaten the usability and readability of the KPI set.  
5.5 Summary of the Preliminary KPI Proposals 
 
The introduced proposals were based on the user needs, strengths and weaknesses 
identified in the CSA with acknowledging the existing knowledge from literature and the 
owner’s perspective from purchasing performance measurement. The proposed indica-
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tors were decided with mutual understanding through stakeholder interviews and work-
shops to benefit all parties and perspectives engaged in the matter. The introduced 
stakeholder proposals are visualized in Table 21. 
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Parts in surface treatment 
A listing that shows the parts in sur-
face treatment, to increase the relia-
bility of other listings 
X    
Work orders that are missing 
parts 
The week number of work order is 
added to listing to remove manual 
sorting 
X   X 
P
U
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A
S
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Improvement procedures to 
the identified indicators 
Past due orders listing automation to 
remove manual work 
X   X 
Updated formula to increase the relia-
bility of supplier delivery accuracy 
 X  X 
Updated formula to increase the relia-
bility of supplier service level 
 X  X 
The cost of stockouts 
A tool to assist and support when 
claiming a supplier 
  X  
Days in hand 
An indicator that calculates the num-
ber of days to stockout 
 X   
M
A
N
A
G
E
M
E
N
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The inventory value by prod-
uct breakout 
A tool to measure inventory value 
from eight product categories 
  X  
The shopping basket concept 
with purchase price variance 
(PPV) 
A tool to target cost saving actions 
and measure spend from key items 
 X X  
The inventory turnover rate 
An indicator to show the number of 
times inventory item has been sold 
and replaced 
  X 
 
 
Table 21. Summary of the preliminary proposal set of performance indicators 
 
As seen in Table 21, proposed performance measurement indicators are divided into 
stakeholder groups as labeled on the left side of the table followed by the name of the 
indicator with a short explanation. The perspective from what view the indicator is meas-
uring is tagged on the right side of the table with an “X”. Furthermore, if there is an “X” in 
the furthest right column in the “updated” column, it indicates that the indicator is updated 
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from the identified one by taking into account identified user needs. The next step is to 
simulate the proposed indicators with historical ERP data, if available, and the feedback 
from the simulation is collected, thus forming the Data 3 and the initial proposal of KPIs. 
 
To summarize, this section introduced the preliminary KPI proposals for three different 
stakeholder groups. The proposals are visualized in Table 21. Next, the preliminary pro-
posal is tested with a simulation pilot and feedback to form the initial proposal to be 
validated and finalized.   
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6 Simulation Pilot, Feedback, and Validation of Proposal 
 
This section reviews the simulation pilot timetable and feedback from the preliminary 
proposal, which forms the data collection point number 3 and the initial proposal of the 
KPI set to be presented for validation. 
 
Findings from the data collection 3 and the timetable of the simulation are overviewed in 
the next section following the feedback and alterations made to have an initial proposal 
which to validate. Finally, recommendations for future actions concerning the purchasing 
performance measurement in the case company are suggested. 
6.1 Findings of Data Collection 3 
 
Since the case company has a reliable and extensive ERP data storage, it was seen 
reasonable to run the indicators, which have old stored data available, through a 
simulation to identify the issues and make another adjustment cycle. The timetable for 
the simulations was agreed in Data 3 workshop (6 April 2016). Unfortunately, it was not 
possible to simulate all the proposed indicators within the timeframe of this research due 
to extensive groundwork to be done when building new indicators. Therefore, the simu-
lation began from the identified and updated KPIs. The timetable for all the planned sim-
ulations is presented in Table 22. 
 
Simulated indicator Feature to review Timetable 
[updated] supplier delivery accuracy 
Does the delivery accuracy increase or 
decrease? 
W16 
[updated] supplier service level 
Does the service level increase or de-
crease? 
W16 
[new] parts days in hand Are all the variables taken into notice? W20 
[new] inventory value by product breakout 
Products in different categories are using 
same parts. In which product category the 
value is put? 
W20 
[new] the shopping basket concept 
Is the standard cost calculation reliable 
and will the cost savings and the spend 
able to be allocated? 
W20 
[new] the inventory turnover rate Are all the variables taken into notice? W20 
 
Table 22. The timetable for planned simulations with features to review 
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As seen in Table 22, the simulation is planned to start from supplier delivery accuracy 
and service level; the updated formula will be compared to the currently identified 
indicator. The days in hand indicator is also simulated and checked whether all the 
variables affecting the indicator are taken into notice. From the Inventory value by 
product breakout, there are overlapping items in different categories, i.e., the same 
item is in the product BOM that is representing a different product category. It was seen 
an important issue to simulate and to solve what the effect is when the same item is 
under different product categories, and the inventory value of a category is under 
evaluation. The shopping basket concept is based on the standard cost calculation 
from where the purchase price variance (PPV) is derived. It is necessary to check and 
simulate whether the indicator is working, i.e. whether the standard cost calculation is 
correct and reliable. Finally, the inventory turnover rate is simulated in the case of 
unexpected variables.   
 
In the next workshop, possible challenges from the shopping basket concept were in-
spected. To this indicator, background work for choosing the items to the basket is in a 
crucial role as they are the basis of the measurement in addition to the issues with stand-
ard cost calculation. The cost of stockouts was rejected from the initial proposal be-
cause of too many variables that are not controllable with the systems in use at the mo-
ment. Primarily, root causes are supposed to be eliminated, measuring the problem itself 
moves the attention to the wrong direction.  
 
In the April 7, 2016 meeting, the Director of Rifle Business Unit proposed to add two 
more daily management indicators to the purchasing department, a combination of two 
listings to increase the measurement accuracy of assembly missing parts. It was a wor-
thy addition and will be taken into account in the final proposal which is introduced in the 
next subsection. 
6.2 Final Proposal 
 
When taking into consideration the research method used in this thesis (action research), 
the process is cyclic and continuous as visualized in Figure 1, p. 5. Obviously, after the 
simulations have been accomplished and the feedback reviewed, the final proposal will 
be updated and KPIs re-simulated to achieve the best possible outcome. Unfortunately, 
due to the long timeframe of simulating and reviewing, the final proposal is excluded from 
this thesis. The cost of stockouts is excluded from the initial proposal and also the 
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assembly missing parts will be combined to another listing to increase the accuracy 
and reliability of the indicator. The initial proposal is visualized in Table 23 below. 
 
Performance indicator, [unit] How is it measured? 
Parts in surface treatment,  
[item code & quantity] 
A listing that shows the parts in surface treatment 
Work orders that are missing parts, 
[work order number & assembly week] 
A listing from assembly WOs that are missing parts 
Assembly missing parts, 
[item code & quantity] 
A listing that shows the parts which assembly is miss-
ing, combination of two listings 
Past due orders, 
[PO number, item code, delivery date] 
A listing that shows POs that are late 
Supplier delivery accuracy, [%] 
𝑃𝑎𝑟𝑡𝑠 (𝑞𝑡𝑦) 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑦 𝑝𝑒𝑟𝑖𝑜𝑑 (1𝑤) 
𝑃𝑎𝑟𝑡𝑠 (𝑞𝑡𝑦) 𝑜𝑟𝑑𝑒𝑟𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑦 𝑝𝑒𝑟𝑖𝑜𝑑 (1𝑤)
 
Supplier service level, [%] 1 −
𝑏𝑎𝑐𝑘 𝑜𝑟𝑑𝑒𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
𝑏𝑎𝑐𝑘 𝑜𝑟𝑑𝑒𝑟 + 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑞𝑡𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
 
Parts days in hand, [number of days] 
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑎𝑡 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦
𝑎𝑛𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑑𝑎𝑖𝑙𝑦 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑢𝑠𝑎𝑔𝑒
 
The inventory value, [EUR] 
An indicator that shows the value of selected items in 
the inventory 
Cost savings, [EUR] 
An indicator that shows the cost variance from se-
lected purchased parts 
Total spend, [EUR] 
An indicator which shows the amount of currency 
used in purchasing chosen part in period 
The inventory turnover rate,  
[number of days] 
𝑠𝑎𝑙𝑒𝑠 𝑜𝑟 𝑖𝑠𝑠𝑢𝑒𝑠
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑤𝑖𝑡ℎ 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑐𝑜𝑠𝑡
 
 
Table 23. A listing from KPIs to initial proposal 
 
As seen in Table 23, where all the initial proposed KPIs are listed, there are also clarifi-
cations how the outcome of an indicator is measured, as well as the unit of the indicator. 
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6.3 Feedback and Validation 
 
The initial proposal was presented to the Director of the Business Unit and the repre-
sentatives of the stakeholder groups for feedback and validation (Appendix 8). The event 
was very positive, and there was a good open discussion how to finalize the research 
with suggestions on what to take into account before implementing the proposed KPIs.  
 
There was a discussion how the indicator “parts days in hand” could be applied as a 
supportive tool to material resource planning, for example, to reveal oversized inventory 
if the days in hand is exceptionally large. 
 
The days in hand could also be used as a supportive tool to material resource 
planning. 
 
Production Manager 
 
Finally, the proposed indicators were validated with positive feedback and recognition of 
profound work. 
 
The proposal is providing a nice overview of performance measurement, particu-
larly the additional supportive tools. There are not just indicators to measure the 
outcome but also helpful tools how to achieve it. 
 
The Director of Business Unit 
 
The meaning of the groundwork was emphasized several times in the discussion. In 
order to make this study beneficial to all the stakeholders, it has to be taken care that 
every indicator is thoroughly built, inspected and simulated to obtain as accurate meas-
urements as possible. 
6.4 Recommendations for Future Actions 
 
To finalize the study according to the research design, all the proposed KPIs are simu-
lated and reviewed to achieve the best possible outcome. Importantly, the groundwork 
for characterizing indicators should be completed before continuing with simulations in 
addition to some other issues. The task list for all the issues is listed in Table 24. 
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Table 24. Task list for finalizing the research 
 
As seen from the Table 24, there are several important issues to do before it could be 
said that this research is completed, ready and working.  
 
The groundwork for the shopping basket and product breakout should be completed for 
reliable measurement of purchasing spend, inventory value and cost savings allocation 
(task 1, 2). After the groundwork and specifications, all the KPIs should be simulated, 
reviewed and re-simulated to have all the issues removed and to make measuring as 
reliable as possible (task 3.) Past performance is seen almost as important as the pre-
sent one. Hence, a trend from a performance metric would be very useful in the decision-
making process and particularly in cost savings (task 4).  
 
To have visible and transparent measurement throughout the organization, the reporting 
interval of KPIs should be decided with the timeframe and the format of which the results 
are internally presented (task 5).  
 
Furthermore, when the organization is developing and expanding, performance meas-
urement should follow the requirements and evolve. It would be beneficial to all stake-
holders that the KPI inspection interval is decided beforehand to ensure that the indica-
tors are up-to-date and on track (task 6). 
 
Task list for finalizing the research 
1. Decide what items to include in the shopping basket 
Workshop with management 
and purchasing 
2. Decide in which product category inventory value falls 
into when same parts are used in different products 
Workshop with IT and purchas-
ing 
3. Simulate, review and re-simulate all KPIs Workshop with IT 
4. Inspect the KPI recording and trending possibilities Workshop with IT 
5. Decide the reporting interval of KPIs 
Workshop with management 
and purchasing 
6. Decide the inspection and update interval of KPIs Workshop with stakeholders 
7. Inspect the possibilities of overall purchasing perfor-
mance presentation platform 
Workshop with IT and purchas-
ing 
8. Discuss the role of purchasing in the case company 
Discussion with the manage-
ment 
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According to overall performance and internal communication, a suitable platform for 
presenting the current situation to stakeholders and other functions of an organization 
would provide a clearer view. This could be, for example, a balanced scorecard –type of 
layout (task 7). 
 
As this study indicates, the proposed indicators are making the purchasing performance 
visible. When taking into notice the percentage of accountable expenditure of the total 
revenues of the purchasing the company participates in, the author recommends further 
work to be done to establish purchasing as being perceived as a strategic contributor to 
business performance in the organization (task 8). 
 
To summarize, this section introduced the initial proposal of KPIs with a timetable for 
simulations. Also, the validation of the research with feedback was presented in addition 
to an 8-step task list to achieve the final validation. The next section summarizes this 
thesis and discusses whether the outcome fulfills the business problem and the objective 
set at the beginning. Also, the reliability and validity, as well as the credibility of research 
methods, are assessed. 
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7 Discussion and Conclusions  
 
This section summarizes and evaluates this thesis and discusses whether the outcome 
is corresponding to the objective and whether the applied research method fulfills the 
reliability and validity requirements. 
7.1 Summary 
 
The purchasing performance is in a very significant role in the case company because 
the majority of end product’s parts are outsourced. Unfortunately, strategy derived KPIs 
for three stakeholder groups that are engaged to purchasing, are missing, which forms 
the business challenge of this thesis.  
 
The objective of this study was to propose a grounded set of Key Performance Indicators 
that meet the requirements of the three stakeholder groups; assembly department, 
purchasing department and the management. The purchasing department needs 
indicators to measure its performance, the assembly unit as an internal customer needs 
KPIs to be able to follow-up on its internal suppliers’ (purchasing) performance and 
management needs KPIs to know whether purchasing is strategically on track. Building 
a KPI set for purchasing is also a part of the production development program approved 
by the owner, Beretta Group. 
 
The outcome of this study is a proposal of a set of indicators based on the findings of the 
data collection phases 1-3 and furthermore Current State Analysis and Conceptual 
Framework from the existing knowledge, literature and benchmarking. Furthermore, 
also, recommendations how to proceed and finalize the research are presented. 
 
The study is completed from three perspectives of purchasing performance measure-
ment with every stakeholder group, and the proposed KPIs are taking every perspective 
into notice to support the case company’s quest after overall improved performance. The 
strengths of the current state are improved, and the weaknesses removed with new ways 
of performance measurement. Moreover, this study is not providing purely new indica-
tors, but also tools to handle and filter massive data to support the control of purchasing 
expenditure. 
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7.2 Evaluation of the Thesis 
 
This thesis was carried out to solve a real life problem in a real organization where the 
Author is in the middle of the action. When composing this thesis, a distinct interest was 
in mind to maintain readability and consistency throughout the work. That is why this 
study contains many tables and figures, to keep the readability on a high level and the 
author’s line of thinking transparent to the reader.  
This study was carried out utilizing the qualitative action research approach since it aims 
to solve current practical problems while expanding the scientific knowledge of the mat-
ter. The practitioners (in this case, the stakeholder representatives) were involved in in-
vestigating and evaluating their work and further on, developing it. In this case, the prob-
lem was practical and scientific knowledge was needed to ground the proposal. As said 
in the beginning of the chapter, the researcher is highly involved in the process and seeks 
to have an organizational change to improve and study the problem. 
 
In the data collection phases, all the stakeholders were engaged in the decision-making 
process and building the proposal to make it as tangible and beneficial as possible. The 
focus of the work was divided to three different perspectives in an early stage of the study 
to explain the current state, the literature research, and the Conceptual Framework as 
clearly as possible. The group owner’s view from purchasing performance measurement 
was also taken into account to support the reliability of the research. 
 
Discussions and workshops were carried out in open discussion style, to have the best 
ideas emerged from the stakeholder representatives. It is proven that to get the best 
ideas out of creative people, we must remove the boundaries, sharpen the objective and 
give space. In other words, pre-defined questionnaires would have suffocated the 
creativity of the representatives. Naturally, the frame and the target of the discussions 
were pre-defined. 
 
The literature review turned out challenging due to the nature of the topic which had an 
effect on building the Conceptual Framework. In other words, the literature did not give 
any straight answers on what would be the suitable KPIs for the case company, so it 
made the CF a bit more intangible than what the author had in mind. However, the 
literature provided valuable aspects to what should be taken into account when building 
a KPI set and how to implement financial performance measurement to purchasing.  
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Importantly, this study increased the functional transparency inside the organization 
during the research, the true needs of a stakeholder became visible, and the 
understanding and root causes of issues became more evident to co-workers and 
managers. There where also other significant findings along the research, for example, 
new ways to filter and follow the purchasing expenditure from key items and indicators 
that can be used as a tool to support material resource planning. Also, removing manual 
work with enhancing the reliability of identified indicators increases internal efficiency 
and the daily decision-making process in the stakeholders’ departments. 
 
Moreover, there is still plenty to do to finalize the project. As said, this thesis is merely a 
proposal, and the testing, implementation and updating the KPI set is still to be done. 
7.3 Outcome vs. Objective 
 
The objective of this study was to propose a grounded set of Key Performance Indicators 
that meet the requirements of the three stakeholder groups. The outcome of this study 
was a proposal of a set of indicators with recommendations how to proceed and finalize 
the research. When comparing the outcome and the objective, according to the feedback 
when presenting the proposal for final validation, the outcome fulfills the requirements of 
the objective. 
7.4 Reliability and Validity  
 
Reliability and validity are used to measure the quality of the work and to ensure the 
credibility. In this study, reliability and validity are kept in mind all the way through the 
research; the evidence trail is kept visible by conducting interviews and discussions com-
prehensively and providing accurate summaries and tables for maintaining the 
researcher's thinking transparent. To increase the validity, the research was triangulated 
from different perspectives with engaging others in the process, as seen in the Lather’s 
(1991) four types of validation (Table 4, p.4). According to Quinton & Smallbone (2006), 
the researcher’s thinking should be transparent throughout the work and honestly dis-
cuss the threats of validity. In this case, the repeatability of the research is seen as a 
threat, because the outcome could be different if this research would be conducted in a 
different time or different surroundings. Also, there could have been more workshops 
and discussions in the data collection phases, but due to the short timeframe and the 
availability of the stakeholder representatives, only 4-5 meetings per round were per-
formed.  
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Finally, this study is part of a bigger production development program required by the 
owner so the outcome will also be reviewed by the top management. That provides face 
value to the researcher and increases the reliability of the thesis. 
7.5 Closing Words 
 
Performance measurement is one of the most important cornerstones of a successful 
organization and it also should be defined in the company strategy what is measured 
and why. With a systematically built performance measurement system and key perfor-
mance indicators the organization is able to monitor whether the company is strategically 
on track in the continuously changing environment.  
 
For an organization, it is important to decide what characteristics to measure. This thesis 
concentrated on performance measurement of purchasing activities and more closely on 
its financial side. As this study has shown, there is always room for improvement even if 
it may seem that the organization is measuring appropriate features for performance 
follow-up and the indicators are accurate.  
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Financial methods, models and systems for performance measurement 
 
 
(Glavan, 2011, p. 31) 
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Results of studies on the information content of shareholder value perfor-
mance measures, 1991-2011 
 
(Hall, 2013, p. 1177) 
 
𝐸𝑉𝐴 = (
𝑛𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡
𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑
− 𝑊𝐴𝐶𝐶) × 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 
𝑊𝐴𝐶𝐶 = 𝑡ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 𝑓𝑢𝑛𝑑𝑠 (𝑑𝑒𝑏𝑡 & 𝑒𝑞𝑢𝑖𝑡𝑦)  
𝐸𝐵𝐸𝐼 = 𝑛𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑒𝑥𝑡𝑎𝑜𝑟𝑑𝑖𝑛𝑎𝑟𝑦 𝑖𝑡𝑒𝑚𝑠 𝑎𝑛𝑑 𝑡𝑎𝑥 
𝑁𝑂𝑃𝐴𝑇 = 𝑛𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡 𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥 (= 𝐸𝐵𝐸𝐼 + 𝑎𝑓𝑡𝑒𝑟𝑡𝑎𝑥 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑎𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡) 
𝑁𝐼 = 𝑛𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑎𝑏𝑙𝑒 𝑡𝑜 𝑠ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟𝑠 
𝑅𝑂𝐴 = 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠 
𝐸𝑃𝑆 = 𝑡ℎ𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒 
𝑅𝑂𝐸 = 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑒𝑞𝑢𝑖𝑡𝑦 
𝑅𝑂𝐶𝐸 = (
𝑛𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡
𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑
) 
𝑆𝑃𝑅𝐸𝐴𝐷 = 𝑅𝑂𝐶𝐸 − 𝑊𝐴𝐶𝐶 
(Hall, 2013, p. 1178)
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Most useful inventory performance indicators 
 
Lead times 
The length of time taken to obtain or supply a requirement from the time a need is 
ascertained to the time the need is satisfied 
 
Service levels 
The actual service level attained in a given period, which can be ascertained from the 
formula:   
 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 𝑖𝑡𝑒𝑚 𝑖𝑠 𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑜𝑛 𝑑𝑒𝑚𝑎𝑛𝑑
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 𝑖𝑡𝑒𝑚 ℎ𝑎𝑠 𝑏𝑒𝑒𝑛 𝑑𝑒𝑚𝑎𝑛𝑑𝑒𝑑
 
 
Rate of inventory turn 
Indicates the number of times that inventory item has been sold and replaced in a given 
period and is calculated by the formula: 
 
   
𝑠𝑎𝑙𝑒𝑠 𝑜𝑟 𝑖𝑠𝑠𝑢𝑒𝑠
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 (𝑎𝑡 𝑠𝑒𝑙𝑙𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒)
 
 
Stockouts in a given period 
Expressed as a percentage of the total inventory population during a given period 
 
Inventory days in hand 
Opposite of inventory turn and indicates the number of days the current inventory of a 
stock keeping unit (SKU) will last if sales or usage continues at the anticipated rate. For 
a simple SKU, it can be calculated as: 
 
 𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑑𝑎𝑦𝑠 𝑖𝑛 ℎ𝑎𝑛𝑑 =
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑎𝑡 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦
𝑎𝑛𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑑𝑎𝑖𝑙𝑦 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑢𝑠𝑎𝑔𝑒 𝑜𝑟 𝑠𝑎𝑙𝑒𝑠
 
 
 
Adopted from (Lysons, 2012, p. 319) 
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An example of a Balanced Scorecard 
 
 
Adopted from (Kumar, et al., 2005, p. 159)
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Summary of Data 1 interviews and workshops 
 
Issues where to seek answers by a stakeholder 
 
Management 
1. What are the purchasing KPIs that are in use at the moment? 
2. Are they relevant? 
3. Is it difficult to understand what the KPI is measuring? 
4. What is the outcome or numeral value of a KPI?  
5. Who has access to the KPI, is it easy to be found from the system? 
6. Is the KPI useful, who reads it? 
7. What are the identified needs to current status? 
 
Assembly 
1. What are the purchasing KPIs that are in use at the moment? 
2. Are they relevant from assembly’s view? 
3. Good and bad features from the KPIs? 
4. Strengths and weaknesses of KPIs? 
5. Is the listing or indicator relevant to assembly? 
6. What is the usability of an indicator? 
7. What are the identified needs to current status? 
 
Purchasing 
1. What are the identified KPIs? 
2. Strengths and weaknesses of KPIs? 
3. Is the listing or indicator relevant to purchasing’s daily work? 
4. What is the usability of an indicator? 
5. How does the purchasing follow monetary indicators? 
6. What are the identified needs to current status? 
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Summary of Data 2 interviews and workshops 
 
Building a preliminary proposal with stakeholders, issues to solve and discuss. 
 
Owner’s performance measurement practices (benchmarking) 
- What is the focus point of performance measurement in Beretta? Price, quality, ..? 
- How is purchasing performance measured in Beretta? 
- Is it difficult to understand what the KPI is measuring? 
- What is the outcome or numeral value of a KPI?  
- Is the outcome reliable? 
- Who has access to the KPI, is it easy to be found from the system? 
- Is the KPI useful, who reads it? 
- What is the usability of an indicator? 
- How does the purchasing follow monetary indicators? 
- What are the identified needs to current status? 
- How suppliers’ are evaluated? 
 
Purchasing/Management (8.3.2016) 
- Is the delivery accuracy calculation reliable? How is it calculated? 
- How is ERP data saved? 
- What data is saved? 
- What financial data is saved? Is the data reliable? 
- Is there data available for spend or inventory value measurement? 
- Can ERP data be used for cost savings? 
- How can we filter the ERP data? 
 
Assembly 
- Pros/cons for measuring parts in surface treatment 
- Is it possible to measure? 
- What does it take from the IT?  
- Would it possible to implement identified needs to identified KPIs? 
o Is it internally doable or should the IT work be outsourced? 
 
Purchasing/Management (31.3.2016) 
- How is the standard cost allocated in the case company? 
o Is the data reliable? 
 
- How to target cost savings actions? To what items? 
- From what item the inventory value should be measured? All items or groups of items? 
- Is the delivery accuracy and service level formulas up-to-date? What is the formula? 
- When a stockout happens, should we measure it? Does it provide any additional value? 
- How to remove all the manual work from purchasing daily management?  
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Summary of Data 3 interviews and workshops 
 
The process of data 2 simulations and feedback for initial proposal 
 
Assembly 
- The timetable for surface treatment indicator simulation and implementation 
- What to take into notice when implementing the system 
 
Purchasing/Management 
- Timetable for simulations 
- The KPIs from where simulations should start? 
- What are the most plausible pitfalls and what should take into account when building a 
shopping basket concept? 
- Is the cost of stockouts usable, challenges? 
 
Management/Purchasing 
- Additional tools to improve the accuracy of assembly missing parts 
- Service level formula, recap 
 
Management/Purchasing/Assembly 
- Presentation of the initial proposal 
- Discussion and feedback 
- Validation (look appendix 8) 
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Validation and feedback, summary 
 
Topics to discuss after the presentation (suggestions) 
- The timetable for implementing the proposed KPIs should be followed and obeyed 
- The groundwork of the proposed KPIs should be done properly before final implementa-
tion 
- The selection of items to shopping basket should be made thoroughly 
- The formula of all KPIs should be visible, for transparency 
- The proposal does not include the quantity of supplier claims 
- The proposed KPIs could be used as the basis of a supplier evaluation  
- Assembly missing parts, a combination of two listings should be used 
o the sum of different items missing (how many rows, in total) 
o the sum of total missing parts (how many parts, in total) 
 
-  Parts days in hand-indicator, divided to two different KPIs 
o What was the days in hand from selected item when measuring past 6 months? 
o What is the days in hand from selected item when comparing to forecast  
o Days in hand could be a supportive tool in addition to material resource plan-
ning 
 
 
 
 
